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ENUINE RCA RADIOTRONS 


are shipped with Freshman Masterpiece Receivers — matched 
and tested for each individual set. Price with this equip- 
ment {one UX 112 Power Tube; one UX 200A $ 

Detector Tube; three UX 201A Amplifying Tubes) 117 


The World's Great Radio! 





eserve ‘Power 

















New and hmproved 


UR STERPIEC 





TAEARISTOKRAT 


A one-piece Console 
of finely selected 


Genuine 


Mahogany 


One of the finest pieces of furniture in which 
a radio receiving set has ever been installed. It 
is truly an aristocrat with its distinctive, finely 
Faui, lines and rich lustrous finish. 


ot with 
2 se 7 e finest of 
CONE SPEAKERS 


especially designed to bring forth the full merit 
of the newconstruction of the Freshman Master- 
piece circuit. Designed for the employment of 
the new UX-112 Radiotron Power Tube and 
the necessary “C” battery connection —all metal 
SHIELDED front and sub-panel. 


Sold on easy terms by Authorized 
Freshman Dealers, who also 
install and service them 


CHAS, FRESHMAN Co., INC., 
FRESHMAN BUILDING, NEW YORK 








- Write for our beautiful new booklet illustrating 
and describing our 1927 Receivers and Accessories 
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A Famous Coach Discloses Some 


FOOTBALL SECRETS 


How a light team, taught to think and act in unison, 
can outplay heavier opponents through the rhythm 
of its movements—Some effective plays explained 


such, success as I have had 

as a football coach. Its proper 

application in team play is the founda- 

tion of all successful football. The coach 

who succeeds in instilling a sense of 

rhythm into his squad has more than half 
won his coaching battle. 

Practically every successful physical 
effort is rhythmic, from the swing of the 
blacksmith’s sledge to the movements of 
varsity oarsmen. There can be no grace 
of motion without rhythm, and there can 
be no muscular codrdination without 
graceful motion. It doesn’t matter what 
sort of athlete you visualize, whether the 
aesthetic dancer, the boxer, the golfer, 
the swimmer, the baseball pitcher, the 
pole vaulter, the tennis player, the skater, 
or the fleet halfback on a football team; 
rhythm of motion is inseparable from 
their achievements. The slow motion 
camera discloses the rhythm beyond 
question. 


HYTHM, more than anything 
else, is the factor responsible for 


By Jess B. Hawley 


ease that would be utterly impossible if 
the shock ‘of attack were untimed, un- 
synchronized, without rhythm. 

Of course the heavier the rhythmical 
team the greater the shock of attack. 
The speed of the rhythm is an important 
secret of success. It is easy to demon- 
strate that an object weighing 200 pounds 
can be much further deflected by a man 
weighing 150 after a run of fifty yards in 
six seconds than by a man who weighs 200 
pounds, but who takes twelve seconds to 
reach the same object from the same 
starting point. 

You can prove that for yourself rather 
easily by raising your foot to a certain 
height and letting it drop to the floor in 
definite rhythm, then cut the time of the 
rhythm in half and see how much more 
power there is in the stroke. There has 
been no change in weight, no change in 
distance from the floor; only a change in 
time of rhythm. 

Possibly the best example of the value 





of rhythm in football I can cite is a play 
made by Dartmouth in the Chicago game 
last year. Dartmouth kicked off to 
Chicago. Our ends, of course, went down 
with the ball. A Chicago player tried 
for it, but missed. The ball struck his 
headgear and bounded toward Sage, of 
Dartmouth. Now remember, every Dart- 
mouth player was acting in timed unison 
—rhythm. 


AGE saw the break, knew that if he 
broke rhythm and tried for it, he prob- 
ably would recover the ball for Dart- 
mouth, but he knew also that the Dart- 
mouth line was three and four strides 
behind him, and that Captain Parker 
was in unison of movement with him. 
He would throw Parker's playing off if 
he broke unison. By count, Sage con- 
tinued his play, which was to get his man 
out of the way for Parker, so the latter 

could get the ball and get away with it. 
Sage did just that. Rather than 
break the perfect team 





Timed unison in think- 


rhythm, Sage passed up an 





ing and acting gives eleven 
eager men on a football team 
an almost irresistible advan- 
tage over another eleven that 
has not learned to coérdinate 
the actions of individuals in- 
to team rhythm. It is one of 
the most essential qualities of 
a successful football team, 
both as an offensive and as a 
defensive measure. I have 
proved this, time and again, 
during my years of coaching 
at Iowa and at Dartmouth. 
- It is an engineering fact— 
and an obvious one—that 
eleven light men, timing their 
motions with an exactness 
that enables the eleven to hit 
the opposing line as one man, 
can smash through much 





Can Dartmouth Repeat? 
O FOOTBALL coach in the country. is being 


more closely watched this fall than Jess 
Hawley of Dartmouth College. 
of training peculiarly his own, he has developed 
championship elevens at the University of Iowa 
and at Dartmouth. Last year, the Dartmouth 
team smashed time and again through heavier 
opposing lines, winning every game played. 

On these pages Mr. Hawley reveals how he 
has applied science to football to obtain such 
results, and explains the prearranged speed and 
stride from which his players never deviate. Never 
has there been published anywhere such a com- 
prehensive, understandable article on the building 
of a successful football machine. 


With a system 


opportunity to grandstand. 
He undoubtedly could have 
recovered the ball, and just 
possibly might not have been 
downed in his tracks. But he 
knew, without once turning 
his head to see, that Parker 
was in rhythm and that Park- 
er would be on the ball at the 
exact instant Sage was block- 
ing the Chicago player, while 
the Dartmouth line was get- 
ting into action. 

The result was that Parker 
ran thirty yards for a touch- 
down. 

But, before going more 
definitely into an analysis of 
rhythm, I think it proper 
in any discussion concerning 
the creation of an outstand- 











heavier opponents with an 
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to begin ‘with fundamental necessities. 

From that standpoint, I’ should say 
that them6st vital factor in college foot- 
ball is the psyehdlogy of tradition. There- 
fore, the first duty of a football coach is to 
steep himself and his staff in the tradition 
of the school—the honor for which his 
eleven will fight in play. 

Tt also is tremendously important to 


fan undergraduate and alumni support ~ 


and enthusiasm into active, hot flame. 
For this support and enthusiasm drives a 
sense of responsibility into the men on the 
squad. The story of school tradition be- 
comes a thing to be cherished, semisacred; 
and there is born the vigorous determina- 
tion to live up to its lofty standards, 


—_—" years ago, in 1919 to be exact, 
we had an outstanding illustration 
cf the loyalty that turns defeat into vic- 
tory. Dartmouth was playing one of the 
strongest teams in the East. The game 
opened with a touchdown against. Dart- 
mouth from the kick-off. A fast man got 
the ball and our eleven wasn’t fast enough 
to get him. To make matters worse, three 
minutes later a Dartmouth man fumbled, 
and our opponents made another touch- 
down. 

Dartmouth was not good enough to 
beat that team, but Captain Jack Can- 
nell—now my first assistant—called his 
team together and hammered tradition 
into it; called on those boys to demon- 
strate their right to wear the green jersey, 
an emblem for so many generations. The 
result was that that team went back into 
play with a dash and vigor that I had 
never seen it display—and won the game. 

Given a background of tradition, the 
successful football coach then must turn 
to the systematic planning of team struc- 
ture, as well as team development. The 
basis of team structure may be summar- 
ized by the phrases: “thorough under- 
standing of the game,” and “intelligent 
playing.” Each player should be analyzed 
for the following inherent qualities, listed 
in order of their importance: 

1. Courage 
2. Physical skill 
3. Mental capacity 
(a) Ability to understand 
theory of plan and its 
details 
(b) Fast decisions; initiative 
(c) Codrdination of brain 
and brawn 


WE: AT Dartmouth, call our depart- 
ment of psychology to our aid. 
No two of the men on a football squad 
are alike. The knowledge given the 
coach by his staff of psychologists enables 
him to bring about the proper reaction 
from each of his men when the occasion 
for it demands. 

The psychologist also aids the coach 
in summing up a candidate’s native 
ability to codrdinate brain and muscle. 
Definite tests have been evolved at Dart- 
mouth. I could not, in loyalty, disclose all 
of these, but I can safely cite one of the 
simpler and-yet important ones. 

The candidate is placed before the 
coach, face to face, with the psychologist 
acting as a sort of referee. 

“Follow my words, not my move- 
ments,” explains the coach. “Hands 
a hands on shoulders; hands on 
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Those orders, with the coach and candi- 
date going through the corresponding 
motions, are repeated variously and with 
increasing rapidity several times, and 
then comes the order: 

“Hands on hips; hands on shoulders; 
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Jess Hawley 


Football followers everywhere are expecting 
the red-headed Chicago business man who 
coaches Dartmouth to produce once again 
a championship eleven for his Alma Mater 


hands on head.” But the coach places 
hands on hipsor shoulders instead of head. 
That simple test in brain and muscle 
codrdination—quick thinking and quick 
telegraphy of thought to muscles—har 
sounded the death knell of hope for many 
otherwise well-fitted candidates. 

The importance of such codrdination 
has been displayed strikingly by Princeton 
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on several occasions. It is traditional of 
Princeton coaching that much emphasis jg 
placed on the fact that in every football] 
game there is a loose ball, and Princeton 
players must take advantage of every _ 
loose ball. Sam White displayed its value 
very nicely in 1919 when, in games with 
Harvard and Yale, he grabbed the loose 
balls for winning touchdowns, and re. 
peated against Harvard in 1920. 
Courage, the great self-effacing heart 


of a man, that is vital. Without courage, * 


intellectual capacity, brawn, skill—all 
sink into nothingness. 

Two years ago Larry Leavitt, Dart- 
mouth fullback, gave a striking illustra- 
tion of what sheer courage will do. 

We had gone up against a team that 
displayed unexpected ability. Leavitt 
was nct in the best physical shape, and 
we were holding him back for what we 
considered a more important game. To. 
ward the end of the last half, however, the 
score was a nothing-to-nothing tie, and 


the ball was in our possession in the: 
middle of the field. 


a, begged to be sent in. He 

was. With him, the team found one, 
weak spot in the opponents’ line—just one, 

Again and again Leavitt plunged through 

that spot. Hurt, tired and battered, he: 
wouldn’t quit. Every time he hit he 

gained from three to four yards; never 

more; never less. With tears in his eyes, 

but with joy and tremendous courage in 

his heart, he fought on until he had 

smashed his way across the goal line— 

winning the game for Dartmouth. 

With a team structure composed of men 
who possess the fundamental qualities: 
that I have outlined, the coach is in posi- 
tion to develop a championship team. The 
remainder is up to him. Taking his men 
as individuals into consideration, catalogu- 
ing the maximum abilities of each, the 
coach then must plan the football possi-: 
bilities for them. 

Perhaps he finds that the team he has 
selected from the material that is avail- 
able is lighter in weight than any other 
team represented on the forthcoming 
schedule. If so, his plan of play must be 
formulated in accordance with the utmost 
that can be derived from his squad— 
maximum possibilities again. It is under 
such circumstances that the element of 
timing of play, or rhythm, enters largely 
into the calculation. 


O* COURSE, the greatest possible 

speed of rhythm should be devel- 
oped, and the lighter the team, the greater 
the team speed must be, and the more 
accurate. Very seldom do you see a 
heavy team display as much speed as a 
lighter one is capable of showing, and that 
is what gives the lighter team a more even 
chance when heavily outweighed—speed 
of rhythm. 

That can be understood by recalling 
the reported effect of the Charleston on 
dance floors, compared with the fox trot, 
or one-step. Both the fox trot and the 
one-step are rhythmic. They can’t be 
anything else; but the rhythmic beat in 
those dances is different, slower, than the 
succession of beats in the Charleston. 
It is the difference in the beat timing that 
puts a dangerous strain on dance floors 
when a group engages in the Charleston. 

Proper timing, or rhythm, also enables 
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every man on the team to jump 
into synchronized action at the 
exact instant in which the ball 
is being put into play. And that isa 
tremendous advantage. It is the 
futile effort to do that very thing 
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TIMED UNISON 


Notice that Lane, of the 1925 Dart- 
mouth team, shown _ streaking 
through Harvard’s line, and his in- 
terferers are all in perfect step. The 
play was successful because each 
man kept to his prearranged stride 


by players who are not taught 
properly that results in: off-side 
playing, and consequent penalties. 
Coérdination of rhythmic thought 
and action prevents off-side 
play. Mere rhythm of mo- 
tion will not do it. Exact 
timing of thought with ac- 
tion is absolutely necessary. 

The way in which that co- 
érdination is brought about, 
if the player is capable of 
‘accomplishing such coér- . 
dination, is through speed— 
speed of every action in prac- 
tice or in play. When I put 
my men through practice I invariably 
demand, and force, speed, top speed, for 
it isonly when maximum individual speed 
is being employed that the proper timing 
of team play can be brought about. 


F COURSE it is not possible for each 
player to have the same speed ca- 
pacity—some are slower, some are faster. 
The coach then must make his plan of play 
in accordance with individual speed as 
well as group speed. The slower boys are 
put where they have less ground to cover 
in order to arrive at their objective, but 
they are put where their top speed must 
be exerted. 

In the diamond formation, for instance, 
the man who is at the line tangent of that 
formation is slower than the men who are 
back of him. But because all of them have 
practiced and learned that play at top 
speed, and timed speed, they deliver their 
full force in exact unison. 

Another phase of playing that is dom- 
inated by rhythmic codrdination of 
mind and muscle is the catching of punts. 
A fumbled punt almost always is the re- 
sult of self-consciousness on the part of 
the player. In his effort to catch the 


» 


ball he suddenly becomes conscious of 
his opponents thundering down upon 
him, or some other factor may, enter into 
the play that makes him mentally con- 
scious of his effort and so disturb the 
balance of rhythmic coérdination. 


REQUENTLY coaches themselves 

are responsible for the creation of 
that imbalance, and many an excellent 
back has been ruined through coaching 
tactics alone.. Suppose, as an example, a 
back drops a punt or two in practice under 
conditions in which he really should have 
caught the ball. The coach is so likely 
to berate him, maybe chase him from the 
field for the day. In most cases the 
psychological reaction is disastrous, for 
the next time that back is called upon to 
catch punts he is so self-conscious, so 
over-eager, that he will fumble the ball in 
most cases. 

I would handle that back in a dif- 
ferent way. He needs no scolding. His 
mind and heart, both, were in the catch- 
ing of the ball. He needed more train- 
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ing in mass rhythm, 
so that, without con- 
scious effort of mind, 
his muscles would re- 
spond unerringly and mechanically to the 
situation that his brain had encompassed. 

To give another example of mass 
efficiency due to rhythm, I might point 
to the military drill. The _best-drilled 
company is the one whose drillmaster has 
an exact sense of rhythm, and who can 
give his commands in accordance with 
that sense. The best track men are those 
whose sense of rhythm tells them the 
fraction of the second at which the start- 
ing gun will speak. Some of them have 
the sense of rhythm so coérdinated with 
physical rhythm that they can “jump thé 
gun” by a split second, and so obtain a 
great advantage in the sprints. 


cC IS impossible for me to go deeper into 
this matter of rhythm, but you all re- 


-member the Four Horsemen who won 


fame for themselves on the Notre Dame 
eleven of 1924. It was their application 
of rhythm and speed, consciously or not, 
that made them so formidable despite 
their light weight. 

I train my men to measure 





COORDINATION 


Sn 


““Swede”” Oberlander, famous Dart- 








mouth halfback, an excellent example of 
what Mr. Hawley calls mental and phys- 
ical codrdination, crossing Harvard’s 
line for a touchdown in last year’s game 





their opponents’ strength at the 
beginning of play. They swing 
into this guard or that guard; 
play this tackle or that tackle; 
plunge center, or run ends. 

And when they have found 
the most vulnerable spot, they 
hammer, hammer, hammer with 
timed power at that man, break- 
ing his physical strength, dis- 
turbing his mental poise, and, 
sometimes, routing his courage. 

There is one more problem 
that confronts a coach. That is 
physical training. Every man 
has his physical capacity, and 
that must be jealously and 
zealously guarded. The player 
who is kept going up to his maxi- 
mum physical ability soon be- 
gins to break under the physical 
strain, but the player who is kept 
going close to the limit of his 
physical capacity keeps perfectly 
fit. There must be a balance. 
When players are driven be- 
yond their individual physical 
capacities, team play goes to 
smash. 
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American Engineer Plans po 
to Span the Atlantic with & 
Mid-Ocean Landing 


Fields, Enabling Air- 
planes to Make the 
Flight in 34 Hours 


A BROAD-SHOULDERED, deep- 


chested, active man, whose sun- 


burned face, contrasted markedly . 


with his blond hair, and whose costume of 
white trousers, sport shirt and rubber- 
soled shoes suggested a tournament 
tennis player, stepped briskly to the edge 
of the swimming pool on his picturesque 
estate at Holly Oak, Delaware, a few 
weeks ago. 

In his arms was an odd contrivance—a 
flat metal sheet, six feet by two feet ap- 
proximately, supported by fifty-two spin- 
dly rods that resembled arrow shafts and 
were trussed and braced like a miniature 
bridge. About a foot from the top, each 
rod was thrust through a double-poimted 
cylinder of translucent material. Six 
inches or so below the cylinders, the six- 
teen rods at each end carried each a disk 
of the same translucent material, four or 
five inches in diameter. 

Carefully, gingerly, the man leaned 
over the wall of the pool and placed his 
frail-looking burden in the water. It 
sank slowly to abeut three quarters the 
length of the rods, and finally came to 
rest with the cylinders almost com- 
pletely submerged and its metal platform 
a foot above the still surface of the water. 

The white-clad man quickly fastened a 
line from one end of the floating platform 
to a small red buoy. Then he placed 
beside the platform a five-foot scale 
model of the ocean steamship Majestic. 
Floating there, the two objects suggested 


‘a great trans-Atlantic liner about to be 


moored to its pier. 
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— Will We HOP the 


_~ 


Edw. R. Armstrong 
with his mode 
“floating dock” 
with which he dem. 
onstrated recently, 
to a notable gath. 
ering of engineers, 
his plan for mid. 
ocean airplane 
landing stations, 
‘The model of the 
Majestic wags 
used for contrast 





The high spot of the remarkable demonstration occurred when Mr. Armstrong operated a 
wave-making machine, shown above, duplicating, relatively, heavy sea conditions which 
rocked the model Majestic like a cork but didn’t budge the floating dock. Eight such 
seadromes, Mr. Armstrong hopes, will bridge the Atlantic, providing landings for planes 


The man strode to a corner of the pool 
and seized a vertical metal lever, which 
he began to move back and forward with 
sweeps of his muscular arm. As the lever 
moved, a plank, hinged lengthwise below 


_ the water level across the corner of the 


pool, rocked up and down, churning up 
waves which swept across the pool 
toward the platform and the model liner. 
In a few seconds the mirrorlike pool was 
transformed into a miniature North 
Atlantic in winter. The howl of the gales 
was the only element lacking to make this 
demonstration a perfect small-scale rep- 
lica of the fiercest ocean storm. 


ie A group of men clustered on one side 
of the pool while this was going on 
were distinguished engineers, naval ar- 
chitects, aviation experts and officers of 
the Army .and Navy air services. 
Members of this group began to nudge 
one another, to point, to talk in excited 
whispers. For they were witnessing a 
spectacle that was not only unique in 
their experience but apparently contrary 
to all known principles of physics. 

Here were two bodies floating in water 
that was being agitated into waves which 
in proportion to the size of the bodies 
obviously exceeded in amplitude and in- 
tensity the mightiest rollers with which 
ocean steamships have to cope; and yet, 


while one object pitched, tossed and 
otherwise behaved as a buoyant body 
should in turbulent water, the other re- 
mained still and level as the proverbial 
billiard table! 

For the queer structure which was the 
first placed in the pool had not moved. 
Around it and beneath its platform the 
water rose and fell; waves reflected back 
from the sides of the pool collided with 


new waves created as the demonstrator ” 


moved his lever, causing sudden up- 
heavals, quick gushes and_ whirling 
eddies. The tiny liner was swamped in 
no time, but the pierlike platform stood 
stable and still as though its supports 
we solidly embedded in the floor of the 
pool. 


HUS was consummated a demon- 
stration which, in the opinion of 
some of those who observed it, may 
eventually usher in a new era in trans- 
portation and so take rank with the 
epochal events of the world’s history. 
The odd platform which seemed im- 
pervious to the action of the waves is the 
perfected model of a mid-ocean Janding 
station for airplanes, invented by Edward 
R. Armstrong, head of the mechanical 
experimental development division of 
E. I. du Pont. de Nemours & Company. 
Ten years ago Mr. Armstrong, who was 
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Ocean on FLOATING ISLANDS? 





By 


Raymonp J. Brown 


the white-clad man who 
conducted the test of the 
device, conceived the idea of 
establishing trans-Atlantic 
air routes through the use of 
landing platforms for planes 
setatregular intervals across 
theocean. With this demon- 
stration he presented scien- 
tific proof that his idea is not 
a fantastic dream but a 
sound, practical conception 
capable of useful application 
tothe present-day needs of 
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ocean transportation. 

~ He proved, in short, that 
the landing station he has 
devised would remain safe, 
stable and seaworthy under 
the worst possible conditions of ocean 
storms—storms that would sink the 
largest liners in a few seconds. For, 
although the liner and air station used in 
the test were exact models of the devices 
they represented, being constructed on 
a scale of a sixteenth-inch to a foot and 
tmatching the actual vessels in relative 
weight, displacement and strength of 
materials, the miniature ocean storm 
brewed by the wave-making machine was 
at least twice as severe as the worst 
Atlantic storm in maritime records. The 
highest waves ever measured in the 
Atlantic were between forty and fifty 
feet. Each inch of wave raised in the 
swimming pool; though, was equivalent 
to sixteen feet of ocean wave, and some 
of the waves developed during the test 
reached a height of six to eight inches, 
representing ocean waves of a hundred 
feet or more. 


HE idea behind Mr. Armstrong’s in- 
4 vention may be simply expressed. 
Airplanes designed to carry passengers 
and freight are incapable of flights of 
more than four or five hours’ duration; 
that is to say, of‘more than about 400 
miles. For longer flights or swifter 


flights, the planes must sacrifice carrying 
power for storage space for fuel and oil. 
This has been demonstrated on com- 
mercial airways in all parts of the world. 

As a stunt, a single plane especially 





Demonstration with the miniature seadrome and Majestic, con- 
» trasting the stable platform. and plunging .vessel in a rolling sea 


designed and equipped for the flight may 
make a nonstop trip between America 
and Europe. Such a plane, though, 
would be entirely useless for commercial 
work. To make a trans-Atlantic airway 
possible, the planes must have mid-ocean 
landing stations at intervals commen- 
surate with the distance at which the 
landing fields of commercial land airways 
are set apart. 

Vessels similar to the “‘mother ships”’ 
and airplane carriers of naval air fleets 
would be inadequate for the purpose, 
principally because their movements 
under the force of the ocean waves make 
the landing of airplanes on their decks a 
hazardous feat to be accomplished only 
under favorable conditions. For a com- 
mercial service, proceeding under a strict 
schedule, landings must be effected in any 
weather and under any condition of 
ocean disturbance in which the planes 
arrive. 


MID-OCEAN landing field for air- 

planes, then, must be a structure that 
will neither move from its station nor 
lose its stability under stress of the most 
rigorous storms, gales and seas. 

The problem of producing such a 
structure occupied Mr. Armstrong for 
ten years, and the solution he found is in 
the highest degree ingenious. 

To understand the principles on which 
the ‘“‘seadrome,” which is the inventor’s 
own name for his de- 
vice, operates, it is 
necessary to review 
briefly some elemen- 
tary facts regarding 
ocean waves. . To be- 
gin with, waves in the 
ocean are accom- 
panied by virtually 
no horizontal motion 
of the surface. The 
motion is_ vertical, 
comparable, in a way, 
with the motion of a 
tablecloth which is 

being flapped up and 





A Dream of Trans-Atlantic Airways at Last to Be Realized? 


Airplanes, of course, flying over water, can land on “mother ships” such as naval air fleets provide. But such 
landings are hazardous, owing to the rocking of the boat. The invention of floating platforms which remain fixed 
during fiercest storms offers an achievement which may remove the last obstacle to transoceanic air service 


down by two persons holding its corners. 

Also, there is no disturbance of the 
water at depths exceeding about fifty 
feet even when the most severe waves are 
rolling. If a submarine boat, for example, 
were to be stationed fifty feet or more 
beneath the surface of the sea while a 
great storm was raging, its occupants 
would feel no pitching or rolling. 

The seadrome obtains its. buoyancy 
from the cylinders that are mounted on 
its supports. Floating on these alone, 
the device of course would rise and fall 
with the waves just like any other floating 
body. Mr. Armstrong has designed his 
seadrome, however, so that about ninety- 
five percent of its displacement is below 
the water affected by wave motion on the 
surface, and the disks on the end shafts, 
which the inventor calls “‘dampers,” are 
below the area of disturbance. 

In consequence, the seadrome is 
to all practical purposes constantly in 
still water. Each time the structure 
tends to rise at the motion of the waves, 
the damper disks resist the upward 
motion like sea anchors. In order for the 
seadrome to move with the waves, it 
would be necessary for these disks to lift 
the tremendous weight of the great 
volume of water that is resting upon 
them. The effect, then, is that the sea- 
drome is riveted to the still water under 
the surface, while the waves at the 
surface ‘pass harmlessly through the open 
structure under the landing platform. 


HE periodic nature of the rise and fall 

of sea waves, of course, is responsible 

for this stability. Were the water torise or 
fall slowly and gradually and remain at 
rest when it reached its maximum or 
minimum height, the seadrome would 
‘rise or fall with it. However, with waves 
rising and falling rapidly and with regular 
vertical motion, each time the force of a 
wave is directed against the seadrome, 
the damper disks check the structure’s 
tendency to take on the motion of the 
wave until the force of the wave is 
dissipated, or at (Continued on page 144) 
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William Tomkins ‘ (right), who 
after years of study has just com- 
pleted a dictionary of the 
mysterious Indian sign language 


HILE Crown Prince , 

Gustav Adolph of Swe- 

den was touring the 
United States recently, he was 
introduced to one of the most 
interesting languages in the 
world—the sign language of the 
‘American Indian. 

It was at Los Angeles, during 
ceremonies by which the Prince 
was installed as a member of the 
great Arapahoe tribe. Seated on 





Beckon 














a blanket, surrounded by feath- 

ered braves, the future Swedish 

ruler watched with rapt attention while 
the tribesmen went through the cere- 
monial, speaking their silent welcome by 
means of earnest gestures. 

Every one of the gestures conveyed a 
definite meaning, which was interpreted 
for the Crown Prince by Colonel Timothy 
McCoy, one of the few white men who 
understand the @ndian sign language. 
At once the Prince was impressed by the 
effective simplicity with which men could 
convey their thoughts without words. 

By coincidence, it was at about the 
same time that the fascinating secrets of 
this ancient language were revealed to us 
all in a book prepared by a man who has 
spent many years of his life among the 
Indians of the western plains—the 
Blackfoot, Cheyenne, Sioux, Arapahoe, 
and other tribes. He is William Tomkins, 
of San Diego, California. For forty-one 

ears he has known the Indians and their 
natal As a boy, working on the cow 
range on the edge of the Sioux Reserva- 
tion in Dakota back in the ’80’s, he made 
close friends among the redskins. He 
learned to talk with them, first by the 
signs understood by all Indians from one 
side of the continent to the other, then in 
their spoken languages. Ever since that 


time he has delved into the romance of - 


America’s first inhabitants, their customs, 
speech, and strange picture writings 
carved-in the rocks. 

His knowledge he now passes on to the 
rest of us in the form of a dictionary, 
entitled Indian Sign Language, of nearly 





An Indian Picture Story 


ib pe INTERPRET this story, start from 
the center of the spiral end work eround 
the outer end. Note that each picture has a 


meaning. Here is the “translation.” 

An Indian and his wife had a quarrel; he 
wanted to go hunting and she did not want 
him to go. He took his bow and arrows and 
started into the forest. A snowstorm came 
upon him and he looked for shelter. He saw 
two teepees, but found that one contained a 
boy with the measles, the other a man with 
the smallpox. He ran away and shortly came 
to a river. He caught a fish, ate it, and 
rested for two days. He started out again 
and saw a bear. He killed the bear and had a 
feast. Then he came to an Indian village, but 
as they proved to be enemies he ran away to 
a little lake. At the lake he,saw a deer. He 
killed it with an arrow, and dragged it home 
to his teepee, to his wife and his little boy. 


800 Indian word signs and their mean- 
ings. Most of these signs, like the ones 
illustrated here, are such wonderfully 
natural and graphic expressions of thought 
that they can be learned easily by every- 
one. 

In the dictionary, too, Mr. Tomkins 
has listed and translated 220 of the 
strange picturewords which story tellers 
of the Sioux and Ojibway nations once 
carved in the rocks or painted on wood 
or leather. One of these picture stories, 
= the translation. is reproduced here 
also. 

The Indian sign ianguage, Mr. Tomkins 
says, has a romantic history unequaled 
by any other. It is probably the first 


American language. Certainly it is the. 


first and only: universal Janguage. It is 


October, 1925 


When You 
with Your 


KINGER 


You Are Using the Sign Language 
of the Indtans--New Studies Tell 


How to Interpret Their Gestures 
By Pau A. WILLiaMs 


older than the pyramids, and it ig 
the most important gesture lan- 
guage the world has ever pro. 
duced. 

Unquestionably it was born of 
necessity. In North America there 
were so many tribes, speaking so 
many tongues, that the continent 
was an immense Babel. When 
strange tribesmen met, if they 
were friendly, they managed to 
exchange a few simple sentiments 
by signs with their hands. During 
years of these occasional contacts, 





until a Comanche and an Ohio 
Indian could carry on a long 
conversation without uttering a 
sound except an occasional grunt. 
Finally, the language gréw to such 
an extent that tribesmen held 
councils, agreed to treaties, and 
planned campaigns, all with gestures. ; 

As you look at the signs illustrated on 
these pages, you'll be surprised to see how 
natural and understandable they are. 
At least some of them, you'll say, are 
exactly the gestures you might use if you 
had to speak with your hands. In fact, 
a few of them are precisely the same 
gestures we palefaces actually use for 
emphasis. 

For instance, who has not expressed 
the word “done!” by emphatically 
brushing the palms of the hands together? 
That is pure Indian. And how many 
times have you said, .“ Come over here,” 
by beckoning with your finger? That’s 
Indian, too. 

Can you think of anything more 
expressive of “escape” than the Indian 
way of crossing the wrists, hands closed, 
then abruptly separating the hands, 
swinging them to right and left? Even 
more readily will you recognize the ges- 
ture for “give’”—hand extended forward 
and downward, palm upward. 


HILE the meanings of some of the 
other signs may not be quite so obvi- 
ous, you’d find it-difficult to devise more 
perfect gestures for the thoughts they 
convey. Thus, the Indian idea of 
“mourning” is expressed by clipping with 
the fingers at the back of the head as 
though shearing off the hair; then, with 
the two forefingers, indicating tears 
ceursing down the cheeks. 
“Dance” is indicated -by raising both 


the signs increased in number ‘ 
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‘language than to read 
it, for usually a sign 
‘Sentence is made up of 
‘nouns and verbs. that 


‘Meaning of a sign must 
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hands, pointing upward and wriggling 
them up and down quite in the manner of 


modern jazz singers. Holding the left - 


hand palm upward, and squeezing the tips 
of the right hand fingers together above 
it, signifies “powder.” Again, the idea 
of “corn” is conveyed by imitating the 
act of shelling corn. The left index finger 
and thumb are projected as though they 
were an ear of corn; then they are twisted 
by the corresponding fingers of the right 
hand. 

“Woman” is indicated by making the 
movement of combing the hair, com- 
bined with a feature to indicate height as 
distinguished from another similar ges- 
ture lower down to indicate “girl.”” To 
say “book,” the Indian would hold both 
hands in front of him, side by side, palms 
up, and look at them as if reading. If he 
continued the same gesture by sweeping 
his hands apart, he was saying “news- 


per. | 

Especially interesting is the way the 
Indian would combine several signs to 
indicate one word. For example, to say 

“the President,”’ he would combine three 
signs, for “whites,” “chief” and “big,” 
and then 'with the left hand point toward 
Washington. To indicate “whites,” he 
would make the sign for “color” and 
then rub with the tip of the right index 
the small segment at the upper end of 
the: left thumb nail. “Chief” was indi- 
cated by holding the right hand at the 
side, pointing upward, raising the hand in 
a gradual circle as high as the top of 
the head, then arching toward front and 
downward. To indicate “big,” he would 
bring his hands together in front of him, 
palms in,—and separate the hands, bring- 
ing them apart but still opposite each 
other. All this means “President.” 

Similarly, .“‘Bible’”’ was indicated by 
combining the signs for “book” and 
“medicine;” “brave” by combining the 
signs for “heart” and “strong;” “bridge” 
by combining the signs for “river” and 
“across,” 

One wide difference between the Indian 
sign language and the signs used by the 
deaf and dumb is shown in the word 
“think.” The originators of the Indian 
signs thought that thinking or under- 
standing was done with 
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signs accompanying it. Qualifying words, 
articles, prepositions, and so on, are 
absent. é 

Indians never bothered, Mr. Tomkins 
says, to find signs for “the,” “a” and The words 
“an.” They used the sign for “question”’ 
when they wished to ask one, instead of 
starting off with such words as “what,” 
“where,” “why,” and “ when.” If one 
wanted to ask: “ Will you make the fire?”’ 
he made the following signs: 





sign “drawn from the 
heart.” Deaf mutes 
place extended fingers 
of the right hand against 
the forehead, to give the 
same meaning. 

The deaf use a great 
deal of facial contortion 
The In- 
dians seldom used facial 
expression, but main- 
tained a composed and 
dignified countenance, 
the signs being sufficient- 
ly expressive in them- 
selves. 

Naturally it is easier 
to learn to talk the sign 


the heart, and made the | 





have many _ shades of 
meaning. The exact 














be determined by other 


The Crown Prince of Sweden being made a’ member of the Arapahoe tribe. Colonel 
McCoy (standing) is interpreting the Indian sign language used in the ceremony 


Some Indian Signs and Their Meanings 


That all races have the same emotions and the same instinctive expressions for them is 
strikingly proved in the gestures the Indians evolved. Many of them we ourselves use every day 


Question — you work — fire. 

“What do you want?” the Indian 
would express by the sign words: 

Question — you — want. 
we’ and “they” would 
be made by the signs: Me—all. He—all. 

And the Indian’s way of saying “he” 
or “she” was by adding the sign for 
“man” or “‘woman.”’ Past tense was indi- 
cated by adding the signs for “long time.” 

These very crudities are the things 


that add charm to this 
picturesque language. 
Now that thesigns are at . 
last available and inter- 
preted, many people, it 
is said, are learning to 
converse the Indian way. 

The beauty of thissign 
talk, Mr. Tomkins em- 
phasizes, depends upon 
the manner of making 
the gestures. Move- 
ments should not be 
angular or jerky, but 
should rather be rounded 
and sweeping in their 
rendition. It is inspir- 
ing and a thing of beauty, 
he says, to witness a 
sign conversation be- 
tween twocapable Indian 
sign talkers, The few 
who are left are living 
in many parts of our 
country, and, Mr. Tom- 
kins advises, should be 
cultivated wherever 
found. 
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Mow Brave Men Cheated the Sea 



















The Navy Recovers 
Its Ship 


This picture shows the ill- 
fated submarine S-51 dry- 
docked -in- the Brooklyn . 
navy yard, after one of the 
most terrific and long- 
drawn salvage struggles 
in history. Note the huge 
a hole in her side, amid- 
ships,torn by the coil:sion 






By Lieut. COMMANDER 


A remarkably vivid siory of the raising wf 
the S-51, described as the most daring sal- 
vage job in history, is told here by Com- 
mander Ellsberg. -Commander Elis- 
berg originated the plan, described 

in the June Poputar ScIENCE 
Montaty, by. which the submarine, 
sunk in a collision off New England, 
was raised months later. This article 
presents the human side of the feat, the 
thrilling story of brave men who won 

a terrific battle with the sea. 


N ICY blackness, 132 feet below 
I the ocean surface, a diver lay 
digging a narrow burrow under 
the steel hulk of the submarine S-51, 
sunk off the coast of Rhode Island. . 
With mittened hands he held the 
nozzle of a fire hose, which spat a power- 
ful stream of water to pierce the clay 
which hugged the submarine fast to the 
ocean’s bed. 

Now he reached a point fifteen feet 
from the entrance of his burrow—no 
sight, no sense of direction except the 
feel of the buried’ submarine’s metal hull 
against his: back. ’ 

The diver was Chief Torpedoman 
Francis Smith, U.S.N. Clad in clumsy 
diving armor and helmet, and -kept alive 
by a stream of air from above, he worked 


EpwArp ELLSBERG, U:S.N. 
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Lieut. Commander Ellsberg, at the 
right, on the conning tower of the 
S-51 while it was being towed 
victoriously back to New York. 
Below: Salvage crew hooking up 
towing gear on the S-51’s bow 


on. He was trying desperately to com- 
plete a hole through which heavy lifting 
chains might be passed beneath the grim 


tomb where thirty-three valiant sailor- 


men died in September, 1925, after a 
collision with the steamship City of Rome. 

Twenty-two fathoms above, we on the 
salvage ship Falcon waited anxiously. A 
sailor listened on Smith’s telephone. 
Suddenly he heard a sound from below. 
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He passed the telephone 
to me. 

There came an ago 
nized call. “I’m in a bad 
position, Mr. Ellsberg. 
“Send some one to help!” 

What had happened I 

did not know. On the 

opposite side of the submarine 

another diver, Eiben, was work- 

ing. I seized his telephone and ordered 
him to go to Smith. 

Again I called to Smith, “Shall I turn 
off the water?” 

The reply was a scream: 

“No, for God’s sake no, keep it going! 
The tunnel has caved in- behind me!” 

On deck we looked at each other, 
aghast, but the next instant Eiben called 
up'that he was © (Continued on page: 146) 
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Ghe New W onders 
of Our SUN 


Exiles on Lonely Desert 
Mountain to Study Vast 
Power Plant of the Sky 


By Wiuu1am J. WuirE, Jr. 


N A cave on the desolate summit of 
Mount Brukkaros, in the heart of a 
desert waste in southwest Africa, two 

American scientists soon will begin a most 
extraordinary vigil. In endless solitude, 
sixty miles from the nearest town of any 
size and six miles from the closest Hot- 
tentot village, they will 
spend their waking hours, 
day after day, with deli- 
cate instruments studying 
the mysteries of the sun. 

Patiently they will keep 
at it. For in their strange 
vigil they will be inspired 
by the hope of wresting 
from the face of the sun 
new secrets of energy and 
radiation which may be of 
untold value to future 
generations. 

The names of these 
scientists are William H. 
Hoover, head of an expe- 
dition sent out by the 
National Geographic 
Society in cooperation 
with the Smithsonian In- 
stitution, and Frederick 
A. Greely, his assistant. 


S YOU read this, they 
have embarked on a 
10,000-mile journey by 
ship, railway, auto and 
burro to the mountain 
island in the desert, which 
will serve as the strangest 
observatory to be found 
anywhere on earth. With 
them is a sixteen-months- 
old baby, Mr. Hoover’s 
daughter. With them also 
are thirty-five cases con- 
taining marvelously deli- 
cate astronomical instru- 
ments, fifteen cases of 
photographic plates, a 
gasoline engine to gener- 
ate power for the instru- 
ments, a gasoline stove, 
cooking utensils, books, a 
phonograph, and a large 
number of records. All 
these, in the final stage of 
their hazardous journey, 
they must transport over mountain passes 
called “the most desert spot in a desert.” 
_ This dreary observation post was. es-, 
tablished a few months ago by Dr. 


MARS 
é 


. Charles G. Abbot, director of the astro- 


physical laboratory of the Smithsonian 
Institution, who for more than thirty 
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Dr. Charles G. Abbot, 
Director of the Smith- 
sonian Institution’s 
astrophysical labora- 
tory, with the “sun 
gun,” one of the re- 
markable measuring 
instruments with which 
he has proved that the 
sun’s radiation varies 
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A Vast Sun Belt—Does It Affect Our Weather? 


Astronomers who have observed this enormous ring of light encircling the sun 
believe that it is a flat ring of matter, somewhat like the rings of Saturn, extending 
more than a hundred million miles into space, far beyond the earth. The smaller 
picture shows how it has appeared from the earth after sunset—a faint, cone- 
shaped band of light stretching up from the western horizon. Spectroscopic obser- 
vation indicates that it is composed of solid particles shining by reflected sunlight 


years has studied the sun and its mys- 
teries. Here the two scientists acting as 
Dr. Abbot’s outposts will face months of 
isolation in the wilderness to capry on his 
attempts to solve for mankind the rid- 
dles of the fiery power plant.of the sky. 

For ages men have-thought of the sun 


as an unchangeable giver 
of warmth and light. But 
is it actually so depend- 
able, or do its radiations 
vary from day to day? If 
so, how do these varia- 
tions affect our weather 
and our daily life on 
earth?, 

Right now the face of 
the sun is passing through 
one of its periodic erup- 
tions of sun spots, which 
began in 1916. Just what 
are these spots, and how 
do they influence us? 


E KNOW that the 

sun is a tremendous 
power plant, generating 
billions of horsepower 
every second. Can we 
ever learn to turn this 
endless source of power 
to run our machinery? 
And if so, how? 

These are a few of the 
fascinating problems 
which science seeks j|to 
answer. As for the first of 
the questions, the con- 
stancy of the sun, Dr. 
Abbot already has _ es- 
tablished the fact that 
the sun’s radiation does 
vary from day to day. In 
his years of experiment he 
was one of the first scien- 
tists to advance the theory 
that these variations af- 
fect our weather. 

To test his theory, Dr. 
Abbot established two ob- 
servatories in the western 
hemisphere—one at Calama, Chile, and the 
other atop Mt. Harqua Hala, Arizona. 
Both of these places were selected because 
of the slight rainfall and the clarity of the 
atmosphere. Each day the sun’s heat is 
recorded at both places, and from that 
the solar constant is figured. This impos- 
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Huge Pimples on the Face of the Sun 


The sun spots, which are believed to affect our weather, are immense volcanoes which shoot 
gteat geysers of superheated gases far out into space, and bombard the earth and other 
planets with showers of electrical bullets. According to one theory, they are produced by 
gigantic whirlpools set up between the moving layers of gases within the sun. One of these 
spots observed last January was found to have a diameter of 40,000 miles—or about 
-five times that of the earth. Scientists are trying to learn the reason for these spots 


ing term means nothing more than the 
heat of the sun that would be recorded on 
a thermometer located outside the great 
bag of atmosphere that surrounds the 
earth. The figures from both stations are 
then telegraphed te Washington. They 
have been found strikingly alike when 
compared daily, while the change in the 
figure from day to day has proved to 
Dr. Abbot’s satisfaction his theory that 
the sun’s heat fluctuates. The next thing 
to determine is how this variation affects 
the weather. Given that, long range 
forecasting will be an actuality. 


UT first Dr. Abbot wanted a further 

check on his theory. Possibly the 
stations’ figures were much the same 
because they were located so near to each 
other. He decided to seek a dry spot in 
the eastern hemisphere. 

With that end in view he left Washing- 
ton a year ago for a trip around the world. 
One site after another was discarded until 
he reached Mt. Brukkaros. 

Men like Dr. Abbot who are making 
the sun their life study believe that if they 
can solve the mystery of the sun spots the 
rest will be easy. Why do these spots vary 
in numbers? What is the explanation of 
the eleven-year cycle of their appearance? 

If you take a baseball in your hand, 
twirl it, and watch the stitching travel 
in a sort of arc toward the center and then 
away from it, you will have a fair idea 
of the motion of the spots across the sun’s 
face. They first make their appearance at 
the upper edge, but have no effect on the 
earth until they reach the central merid- 
ian. When they are sixteen degrees 
north or south of the sun’s equator their 
effect on us is the greatest. Then they 
pass out on the other side. But if large 
enough they may appear again when the 
sun has completed his round, which takes 
from twenty-five to thirty days. 

‘Manny of these spots are large enough to 
be séen without ‘the aid of a telescope, 


using, of course, smoked glasses or a 
piece of densely fogged photographic 
film as protection for the eyes. The large 
spot observed in January last had been 
visible on several previous rotations. 
When it reached its period of greatest 
intensity it was found to have a diameter 
of about 40,000 miles. If five worlds the 
size of ours had been lined along just one 
half of that crater they could have all 
been pushed in at one time without touch- 
ing one another. 

What causes these tremendous vol- 
canoes? Scientists would give much to 
know the answer. It is now pretty 
generally believed that the sun is made 
up of a number of layers of gases—all 
in motion, but at varying speeds. Dr. 
J. H. Jeans, the British scientist, believes 
that these layers ro- 
tate faster toward 
the surface, just the 
opposite of the ac- 
tion of the earth. 

The different 
speed of these lay- 
ers has the effect of 
setting up  whirl- 
pools or vortices. If 
you stand ontherear 
platform of a train 
you will notice bits 
of paper swirling in 
its wake, the result 





How Astronomers 
Study the Sun 


A partial eclipse of the 
sun, as seen through the 
giant telescope at Harvard 
Observatory. It is during 
eclipses, when the moon 
passes between sun and 
earth, that we gain our 
knowledge of solar wonders 
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of the partial vacuum caused by the swift 
passage of the train. In any body of 
water where there is a swift current; or 
currents of varying speeds, such ag 
Niagara Gorge or Hell Gate, New York, 
whirlpools are set up. The same phe. 
nomenon is believed to happen in the sun, 


ETWEEN each pair of layers an im. 
mense vortex is created, extending 
clear around the circumference. With the 
increase in friction this whirlpool grows 
and seeks an outlet. The tremendous ener. 
gy finally forces openings through the top 
layer of the sun, in the same way that 
water whirlpools become waterspouts. Out 
shoot great volumes of gas which continue 
to pour forth until the internal pressure 
has been relieved. It’s just as though the 
sun had occasional stomach aches caused 
by the formation of gas. When that pres- 
sure has subsided to the extent of being 


less than the weight of the sun’s outside 


layer, the breach closes up. 

These spots seem to travel in pairs, one 
on each side of the sun. The motion of the 
gases in one is always the opposite of the 
other. Here’s the way that is explained: : 

If you draw an oar blade through the 
water you set up a tiny whirlpool. Close 
examination will reveal that the direction 
of the whirl where the oar leaves the water 
is opposite to that of the point of entry, 
It’s the same principle exactly in the sun, 
Follow that great vortex around the cir- 
cumference from the first break to the 
other, and you'll see how the direction 
of the twist changes. 


SSIBLY you and your friends were 
disappointed with the performance 
of your radio sets last winter. The trans- 
Atlantic tests were a complete failure. All 
that, the scientists say, is chargeable to 
the sun spots. It has been known that 
they. affect telegraphic and telephonic 
communication—on a day last January 
operation on almost all long distance lines 
was virtually suspended for an hour—but 
the effect of those solar volcanoes on 
radio broadcasting was principally a 
matter of conjecture until last winter. 
But these dis- (Continued on page 148) 
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WhyYour a Safe inaBank 


have a chance to break his way 
into a modern bank vault, even if he 
possessed complete plans of the strong 
room. In the drawings on this page, 
showing the massive construction and 
ingenious arrangement of the vaults 
in two of our greatest banks, our art- 
ist graphically shows the reason why 


N EXPERT safe-cracker wouldn’t if 
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Whenever money is to be transferred to or 
from. the bank, it is transported in heavily 
armored motor cars manned by machine 
gunners. The short distance between the cer 
and the bank entrance is heavily guarded 


TELEPHONE 


ELECTRIC CONTACTS 
OVER, DOOR 







REINFORCED 
CONCRETE EMPLACE~ 
MENT FOR VAULT 






Steel Walis, Secret Alarms and Deadly Defense Appliances Defy Boldest Cracksmen 


In repelling any attack of invaders, these great 
strongholds that safeguard your money offer a 
triple line of defense. First of all, the vicinity of 
the vault is patrolled by armed watchmen, guards 
and detectives. Second, electricity stands always 
ready as a swift courier to flash an alarm that will 


summon help in case of attack. And finally, the 
vault itself is a veritable fortress of special alloy 
steel which will withstand the most powerful 
weapons which cracksmen can employ. Tough 
inner and outer walls, and massive steel doors that 
are locked and unlocked by two different sets of 


men, make the repository virtually impregnable. 
As supplementary precautions, there have been 
installed such deadly devices as projectors of live 
steam which, if necessity arose, could turn the 
interior of the vault into a terrible cauldron where 
it would be impossible for a human being to survive 
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Frightful Trap for Bank Bandits 


The armored mechanical monsters of wartime must have 
furnished the inspiration for this fearful man-catching tank, 
by means of which “the burglar may be chased, grabbed, and 
held safely until assistance arrives.’”’ It bears the patent 
number 1,392,095, issued in 1921. Armed with cruel steel 
talons, and propelled by a storage battery electric motor, it 
was intended to charge over the bank floor on rubber tired 
wheels in pursuit of the robber. When the fleeing culprit 
is within its grasp, a watchman concealed within the sheet 
metal armor turns a crank. The talons close upon the victim 
with deadly grip. The watchman then presses an electric 
button to summon the police. In the metal armor are numer- 
ous peep holes through which the occupant may aim and shoot 
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Some Queer Ones 


Uncle Sam’s Records Reveal 


An Expurgated Smoke 


Back in 1894 an inventor reached 
the conclusion that ‘‘the prin- 
cipal enjoyment of smoking is 
in the fragrance of the cigar, and 
not in the smoke, nicotine and del- 
eterious elements drawn into the 
mouth.” So he devised this in- 
genious cigar holder to keep smoke 


from the mouth. Suction 


stem C acts on the diaphragm D, 
which draws smoke from the cigar 
into the chamber B. The smoke is 
discharged through outlet valve b* 


on the 
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Baseball Curves 




















for Marksmen . 


The habit of savages of fighting from ambush suggested the idea of a boomer- 
ang bullet that would curve and hit a mark behind a tree. Attached at the 
fear of the bullet (A) is a curved rudder (B), while at the nose of the bullet 
is a projecting fin (C) set at the same curve. You can see how a marksman of 
uncommonly keen judgment might learn how to aim wide of his target and hitit 
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Why Not Eat with 
Your Feet ? 


The originator of the in- 
genious eating machine 
shown at the left originally 
intended it as an aid to 
armless cripples, but sug- 
gested also its value to the 
hurried business man who 
likes both hands free to 
read the morning paper. 
There is a lever with a fork 
at one end and a weight at 
the other. The fork end is 
connected by cable with a 
treadle. Foot pressure on 
the treadle plunges the 
fork into the desired morsel. 
When the foot is raised, 
the weight lifts the fork to 
the mouth of the busy diner 


For the Corpse That Doesn’t Stay Dead 


To allay the terror of being buried alive, Frank Vester patented, in 1868, the 
elaborate safety coffin pictured below. From the lid of the coffin up to the 
surface of the grave runs a square exit tube with hinged trapdoor at the top. 
In the tube is a cord fastened to the bell at the top, and a ladder. Now suppose 
the deceased comes to life. If strong enough, he can climb the ladder and escape. 
If too weak to climb the ladder, he can simply pull the cord and ring the bell, 
sounding an alarm to summon the caretaker of the cemetery to his assistance 
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from the Patent Office 


Many Odd and Unusual Inventions 
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Cute Lips While You Wait 


It was early in the present wave of 
mechanical beauty that a woman per- 
fected this machine to produce the most 
perfect ‘‘Cupid’s bow” lips ‘without 
resorting to surgical operation.”” The 
business end is a clamp of the desired con- 
tour. You fasten it to the upper lip by 
pressing a lever. The longer you keep it 
there the more alluring is the pucker 


A Mechanical Whip 


Possibly the success of the automobile 
accelerator suggested the idea for a 
mechanical whip (below) patented 
in 1914. Here the whip is held in a 
socket adjacent to the desired point 
of application, and operated through a 
chain drive by a lever at the right of 
the driver. Each pull on the lever 
brings the whip down. Undoubtedly, 
it possesses the advantage of pounding 
at the nag always in the same spot 
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A Water Cure for Late 
Sleepers 


Sudden awakeners, such as the 
patented alarm clock device for 
hurling the late sleeper out of bed, 
pictured in last month’s issue, were ——— 
considered too shocking by the 
originator of the apparatus at the 
right. He rigged up his alarm to 
let loose a stream of cold water 


running from a gless through a E . 4 
perforated tube about the sleeper’s tea : 


—— 
neck. The worst possible effects, Zz ae J Y 
the inventor figured, would be to Yj Yy Yj 
give the sleeper a morning bath, J bh 4 


and -perhaps induce troubled 
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dreams of shipwreck or drowning 
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Breath Quenches Thirst 


Lurid tales of the shipwrecked sailor’s cry for 
““Water!”’ evidently stirred a New York in- 
ventor who, in 1923, patented a scheme for re- 
plenishing the canteen by condensing the sail- 
or’s own breath. The idea, shown at the left, 
was to “subject the human breath of exha- 
lation to condensation, and collect and store 
the condensate for use a#a method of reliev- 
ing thirst wheredrinking water is not available” 


How Can She Set? 


There have been innumerable schemes 
to keep hens from trying to set, from 
cooping Biddy in a barred cell to setting 
her down in a pan of cold water. This 
invention, though, provides for a blind 
strapped over the eyes of the old bird so 
that she can’t look upward to find the 
nest. The patent is shown at the left 









































<x One-Man Submarine Built Like Turtle 
isl 
| iN 


It is shaped like a turtle, and 
the nature of a diving suit.” 


A man from Denver, Colorado, invented this one-man submarine in 1918. 


, the patent papers say, is ‘‘substantially in 
An electric motor (13) connected with the 


propeller shaft (15) drives the ship. In submerging, a bellowslike re- 
ceptacle (25) is collapsed, forcing the air into a tank (18). The legs and 
arms, inclosed in flexible rubber, can move freely to guide the ship. 
The hull is fitted with windows (7 and 8) and an electric headlight (22) 
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The Romantic Story of Franklin 
America’s First Great 
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How His Curiosity Put the 
‘Gulf Stream on the Map 


on our one-cent stamp, is as well- 

known as “In God We Trust” 
on our silver money. It is the face, not of 
xne who “launched a thousand ships,” 
but of one who once had a great deal to 
say in deciding where a lot of ships should, 
or should not, be sent. In fact, there is 
good reason for saying that but for Frank- 
lin two centuries ago there might have 
been a considerable difference in the his- 
tory of New York City as a world port. 

He was Postmaster of Philadelphia at 
the time. Ex-Governor Spottsweod of 
Virginia, as Colonial Postmaster-General, 
had appointed Franklin his deputy. 

Complaints from the Colonies, made to 
the London Lords of the Treasury, pro- 
tested that packet ships from Falmouth 
needed fourteen days more for a voyage to 
New York than merchantmen required 
to sail from London to Rhode Island. No 
sooner had Franklin heard of this, than 
his eight-cylinder mind began pounding 
out the question: “Why? The ships are 
just as fast, and there is very little, if any, 
difference in the distance. Why should it 
take longer to New York?” 

Naturally, with him, the next step after 
asking a question was to get the answer. 
Calling it “an odd situation,” he sat down 
to write everyone who might give him an 
explanation. Among his correspondents 
he included some old sea captains and one 
of these, a Nantucket whaling-man, wrote 
back promptly. 

“There’s a current in the ocean,” he 
said. “If you leave Falmouth and want 
to make New York, you have te cross that 


B cr curone FRANKLIN’S face, 


By 


ArcuipaLtp Doucias TuRNBULL 


current and make allowances for it. Any 
whaler knows that, but these packet 
sailors, even if we tell them about it, won’t 
believe it. That’s where the trouble lies.” 

Of course, the old skipper was right. 
The gulf stream lay across the Atlantic 
lane where it‘could not successfully be 
ignored. Immediately, Franklin began col- 
lecting every possible bit of information 
he could find about it, and also began 
seeing to it that this information was 
spread around where it would do the most 
good. / 


Hé WAS instrumental in having a 
diagram of the stream and its course 
made, with the result that it soon ap- 
peared upon all Atlantic charts. After he 
had stood the egg-on end, as it were, any- 
body could crack it. With a proper calcu- 
lation on the stream, it was a mighty poor 
navigator who could not cut his running 
time from England to New York. And 
New York retained its supremacy in 
trans-Atlantic shipping over the Rhode 
Island ports. 

To explain the stream, as he had to do 
for his own satisfaction, Franklin declared 
that it was due to an accumulation of 
water on the eastern coast of America, 
piled up by the trade winds. On some of 
his own voyages he had noticed a dif- 
ference in the color of the water, as well as 
weeds in the stream, which, as he put it, 
was “warm and did sparkle at night.” 
Moreover, he had put overboard a ther- 


‘ 2 
Franklin the 
Printer ~ 


This fine print (a 
Thistle print, copy. 
right the Detroit 
Publishing Company) 
shows Franklin at 
work in his print 
shop. Below: The 
title page of Poor 
Richard’s Almanack 
for 1733, showi 

much space devola 
to scientific subjects 








mometer and recorded a long series 

of temperatures, to prove that he was 

dealing with an independent current, 
Tracing its course up the coast, he con- 
tended, correctly enough, that the warm 
air of the stream, meeting the colder 
Newfoundland atmosphere, caused the 
fogs with which that region was infested. 

Altogether, his was a considerable con- 
tribution to hydrography. Such interest 
in the gulf stream is all the more remark- 
able because, from the time he became 
Postmaster in 1737, it would seem that 
he had enough to do with his efforts to 
hire faster post riders, reduce postage 
rates, and work as earnestly as he did 
work to improve the whole mail service. 

The truth is that he could never be 
drawn wholly away from thinking about 
the sea. As a Boston youngster, when his 
father, old Josiah, was planning to make 
him a preacher, he himself was just as 
determined to run away and “go for a 
sailor.” Just as his father’s plan was 
realized in a sense—since the son did 
become a practical preceptor of every 
man’s religion—so his own young hopes 
were fulfilled as far as keeping him 
always interested in the sea, its phenom- 
ena and its mysteries. 


N ONE occasion, when he was afloat 
with ‘‘a fleet of ninety-six sail,’’ he 

was struck by the fact that two of the 
ships seemed to be leaving wakes much 
smoother in appearance than those of the 
other ships. When he asked about this, 
he was told by the captain of his own ship 
that these two ships had just thrown over- 
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board the greasy water from their galley 
pots. Toa mind like Franklin’s, this reply 
was just suggestive enough to raise the 
next question, “Well, what does that 
prove?” a 

Some years later the incident was 
brought back to him when he heard that 
a certain ship, pitching and pounding in a 
furious sea, had dumped a few gallons of 
oil overboard to get rid of it. 

“What happened?” demanded Franklin. 

According to the report, it appeared 
that the oil had had the sur- 
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kite. The other was more complicated, 
consisting of a number of ribs “in the 
form of an umbrella” over which “four- 
square canvass sail” was to be stretched. 
Spread open, and attached to the end of 
a long bowline from the ship, this would 
offer considerable resistance. To turn or 
“spill” it, and thus make it easy to haul 
back on board, it was fitted with a small 
lanyard. In other words, to all intents and 
purposes, it was a water parachute. 

The three requirements which Franklin 
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overboard by a vessel broken down or 
caught, short of fuel, by a gale, must meet 
these essentials. 

All this, with a number of other pro- 
posals, was embodied by Franklin in a 
long letter to M. Le Roy, a friend in Paris. 
Speaking of the attention which had been 
paid to the form of hulls, or “stream 
lines,” he suggested similar attention to- 
the cut of sails, in order that they might 
offer a mir‘mum resistance to head winds. 
On-the thev. y of smaller sails and more of 

them, he drew his design of arather 





prising effect of smoothing down 


extraordinary rig, vaguely sug- 





the angry crests of green rollers 
and materially easing the strug- 
gles of the ship. “Oil on troubled 
waters” immediately took on a 
practical significance for Franklin, 
and off he strode to the nearest 
leke, a bottle of oil in his capacious 
coat pocket. 


HE breeze was rippling the 

lake’s surface when he ar- 
rived. Taking out his bottle, he 
sprinkled a few drops here and 
there. As the oil spread, he 
noticed with delight the prismatic 
color which was reflected, but he 
also noted that there could be little 
doubt of the effect upon the rip- 
ples. First from the beach to lee- 
ward and then from that to wind- 
ward, he went on sprinkling. Even 








If Franklin Were Alive Today 
F ALL the Colonial fathers— 


Jefferson, Adams, even Washing- 
ton—none of them would find himself 
so completely at home in our times, if 
he could come to life again, as always- 
inquisitive old Ben Franklin. He is dis- 
tinctly of our own day, as Mr. Turn- 
bull’s fascinating serial romance serves 
again to show. This is the second in- 
stallment of this four-part story; the 
third will appear in next month’s issue. 


gesting what is now called the 
“sliding Gunter” and used for 
ship’s cutters. 


N A letter he madea sketch of the 

manner in which a ship’s hemp 
cable could be parted because of 
the heavy strain resulting from a 
right-angled bend or “elbow,” 
and suggested as a remedy a pul- 
ley wheel in the hawse pipe. 

To M. Le Roy, Franklin voiced 
the opinion that the crews of 
leaking ships might often do bet- 
ter by staying aboard their craft 
than by embarking in small boats 
only to lose their lives in an effort 
to reach a distant shore. He main- 
tained that although the entering 
water might at first gain too 
rapidly upon the pumps, the point 














under the fresh breeze the oil, 
spreading sluggishly, wiped out 
the ripples. The “slick” was perfect. 

Proceeding, in his careful way, to make 
notes of this experiment, Franklin imme- 
diately expanded these into a letter in 
which he maintained that the same effects 
would be produced on the open ocean. 
His obvious deduction was that a ship, 
by using oil, could make an artificial lee 
for herself. Franklin argued that it 
would be a simple matter for any ship 
to carry enough oil, since so little went 
such a great way, for use in a storm; and 
that. it would be equally simple to dump 
it overboard through the scuppers. 

So delighted was he with his con- 
clusions that he carried a little oil in the 
hollow of his bamboo cane for a long time 
afterward. On his walks about the 
country he would stop at any river or bay 
to demonstrate for his companions the 
value of the oil. 

Strictly speaking, perhaps, this was not 
his discovery, but he certainly redis- 
covered, and, as was his way, proved to 
his own complete satisfaction the qual- 
ity of “this friend of the blue-water 
sailor.”’ What was more—he gave it 
publicity. 


OWADAYS, not a winter passes 

without its tales of lifeboat rescues 
made possible only by the oil slick first 
spread in a carpet between some liner and 
a derelict tramp or schooner the crew of 
which had been clinging for hours to 
frozen remnants of rigging. 

As another means of helping a ship in a 
heavy seaway, Franklin devised two types 
of what he called “swimming anchors,” 
now better known as dragues, for the pur- 
pose of holding the ship’s head to the 
wind and thus presenting the smallest 
possible resisting surface. 

_ One of these anchors took the shape to 
which he was rather partial—that of a 





listed for these anchors were as follows: 

1. Resistance to the sea, sufficient to 
hold the ship’s head “up” or to wind- 
ward, and causing the anchor itself to 
drift but slowly to leeward. 

2. Must be capable of being placed 
below the “heave” of the sea, but not 
below the undertow. 

3. Must not take up much room aboard 
ship and must be easily handled. 

Today every patent drague, as well as 
every hastily improvised one, dropped 





Electrical machine, still in existence, used 
in Franklin’s experiments two centuries ago - 


would be reached shortly where 
the level inside was the same as 
that outside. Then the pumps shou'd 
be able to maintain this level, while 
casks, chests, and light upper woodwork 
would help keep the ship afloat, even 
though awash, until aid might arrive. 

Still other ideas in the letter dealt with 
the paddle wheel. Too much of the power 
was wasted, thought Franklin, due to the 
Joss of really useful work in the up and the 
down parts of the stroke. He judged it 
would be better to propel a boat by pick- 
ing up a stream of water from under her 
keel and pumping it out again at her stern. 

As a matter of fact, some years later, 
when experiments with steam engines 
became common, this plan of Franklin’s 
was given a trial—for example, in the 
engine designed in 1798 by the celebrated 
Chancellor Robert R. Livingston, of New 
York. That particular engine racked its 
boat to pieces. 


HIS same long letter also discussed 

-methods of hauling boats ashore 
through surf, suggested special forms for 
the ship’s planking, and even included 
designs for curious “soup dishes” which 
could be depended upon not to overturn 
in rolling weather. Water-tight compart- 
ments, first invented by the ever-resource- 
ful Chinese, are mentioned and approved. 
Perhaps most of these things do not 
represent. any vital contribution to the 
science of seamanship; nevertheless, this 
letter is an excellent sample of Franklin’s 
ingenuity and of his inexhaustible interest 
in maritime improvements. 

Wh:n Franklin again went to London, 
this time as the accredited representative 
of Pennsylvania, he was not the humble 
fellow of his first visit, but a personage. 
His close friends were such men as 
Priestley, the discoverer of oxygen, and 
William Strahan, the rich publisher who 
was also a friend of Doctor Johnson. In 
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the five years of his 
mission he made 
many experiments, 
one of which was 
designed to prove 
that a ship moves 
faster in deep than 
in shallow water. 
He built a wood- 
en trough, fitted 
with a false bot- 
tom, which made it 
possible to regu- 
late the depth of 








Thus the whole 
room was warmed; 
with the advan. 
tages, as claimed 
by Franklin j 
that the tempera. 
ture was even, with 
“no cold drafts, so 
uncom forting 
to the back, and g 
result ideal for in. 
valids. In rooms 
where much smok: 
ing of tobacco jg 








water in the trough 
at will. Attaching 
a string to a boat 
model, he carried 
the other end over 
a pulley and made 
it fast to a silver shilling as towing 
engine. The falling shilling dragged the 
boat more swiftly when the water was 
deeper. In this simple way, he established 
the truth of this great natural law, which 
seems to have been neglected by all pre- 
vious works on science. 


UCH everyday object lessons, such 

demonstrations as could readily be dup- 
licated with practically no scientific appa- 
ratus by anyone in his own home, gave 
Franklin the widest appeal. It is safe 
to say that, in all history, he was “the 
first great popular scientist.” Although, 
strangely enough, he never wrote a book 
on science, he could easily have done it, if 
his many other activities had not con- 
sumed so much time. 

Take, for example, his study of water- 
spouts. The first time his eye met 
one of these, he thrilled to its spectacular 
beauty just as anyone who ever sees one 
must thrill. Then there popped into his 
head the inevitable question, “What 
causes it?” As usual, his ferret mind, 
once loosed upon this trail, would not 
leave it until it had dug out its rat in the 
form of a satisfactory answer. 

He had already thought about whirl- 
winds ashore, and so he was not 
long in establishing an analogy. 


Types of the Famous Franklin Stove 


Because Franklin didn’t like smoky rooms—and Colonial homes in winter were 
veritable smoke boxes—he invented a stove which heated the room evenly and carried 
smoke away. It wasa revolutionary idea, and was adapted to many types of stoves 


smoke-laden rooms of the time finally 
gave them an opportunity to show what 
they could do. 

At that time, there was little scientific 
knowledge of open fireplaces. The “‘Hol- 
land” stoves of the day afforded almost 
no ventilation, and the “German” type 
was simply an iron box. Therefore, it 
remained for Franklin to produce the 
“Pennsylvania fireplace” or, as it became 
popularly known, the Franklin stove. 

Doubtless he merely applied the same 
principle he had encountered in his study 
of storms over areas of changing pressure 
and rarefied or “thickened” atmosphere. 
Hot air, of course, must rise, and he con- 
structed his fireplace to obtain from this 
the best result. 


IS stove included special bottom 

plates, top plates, side plates, and 
“two middle plates which, joined to- 
gether, form a tight box with winding 
passages for warming air.”’ A false back of 
brickwork was built into the chimney. 
Then, as the warm air rose, it was pre- 
vented from going up the chimney by this 
false back. It passed, therefore, into the 
room and up to the ceiling, its place being 
taken by fresh, cool air. 


done,” he adds, 
“fit is advisable to 
cut a small hole, 
five or six inches 
square, in the stove 
funnel, which; 
when fitted with a movable plate, will 
carry off the smoke.” 

History, of course, relates that he re. 
fused to take out any patent protec. 
tion for this invention, although he 
was strongly advised to do so. He dis: 
missed the advice with a Golden Rule 
gesture: “Since we profit so largely by the 
genius dwelling in the minds of others, we 
should be ready and willing to give them 
the fruits of our own minds.” t 


N A sense, this instance of an uncom-s 

mercial point of view is not wholly con- 
sistent with the picture of a frugal 
Franklin which has come down to us. It 
cost him something, for it promptly re- 
sulted in the copying of his plan by an 
Englishman who read Franklin’s widely 
published description, built similar ‘‘Penn- 
sylvania fireplaces,” and made a pretty 
penny out of them. But Franklin, hearing 
of this, merely smiled. Ideas, with him, 
were the easiest and cheapest things in the 
world to produce. 

He always kept up his interest in 
ventilation and kindred subjects, in 
which he gained a reputation as an expert. 
To one seeker for information, he wrote: 
“Tf you will but let me have the complete 

description of your room, its situa- 





“Both whirlwinds and _ water- 
spouts,” he wrote, “occur most 
frequently in the daytime, after 
periods of great heat when the air 


PROFILE of the Chimney and 
Fire-PLace. 
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had been free from winds. Both, 
in motion, are rotary as well as 
progressive.” Again, he had 
noticed that, from the space sur- 
rounding a whirlwind, the wind 
blows in toward the whirl from 
all directions. 


O* INQUIRING among his 
sea captain friends, they 
told him that they had experienced 
this same thing with spouts. 
Finally, if a spout, through its 
progressive motion, left the sea, it 
acted exactly like a whirlwind over 
land. Having made elaborate 
drawings to tHustrate his observa- 
tions and deductions, Franklin 
announced his conclusion that the 
two are identical manifestations, 
produced under different circum- 
stances. In this, later scientists 
have supported him. 

Franklin’s well-trained- fingers 
were always itching to build 
something. His distaste for the 





M The Mantle-piece cr Brea 
of the Chimney. 

C The Funnel. 

B'*The falfe Back & Clofing. 

E True Back of the Chimney. 

T Topof the Fire-place. 

F The Front of it. ° 

A The Place where the Fire is 
made. 

D The Air-Box. 

K The Hole in the Side-plate, 
thro’ which the warm'd Ais 
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Box into the Room. 
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tion and connexion, possibly I 
may form a better judgment of 
how to get rid of the objection- 
able smoke.” 


ENTILATION suggested in- 
teresting ideas in hygiene and 
medicine Believingthat thehuman 
body breathes through its pores, 
he proposed to give it this oppor- 
tunity by walking naked about his 
room with the windows wide open 
to the night air. He made copious 
notes upon the inception and treat- 
ment of colds. He wrote a series 
of questions, asking whether this 
‘ or that would bring about the 
affliction, and then proceeded to 
answer them himself. Thus: “By 
putting a damp shirt on a dry 
body? Yes. By putting a dry 
shirt on a wet body? No, though 
this wet the shirt ten times more.” 
People, he declared, think that 


# 








they catch colds by coming out cf 





Franklin’s Own Sketch of His Stove 


A false back was the-feature of Franklin’s fireplace. The 
warmed air rose but, prevented from going up the chimney by 
this back, passed into the room, being. replaced by fresh air. 
Smoke, on the-other hand, passed unhindered up the chimney 


heated rooms into the fresh out- 
doors, whereas they really get 
them by being in such places. 
Exercise, he declared, would 
cure a cold, while other 
remedies - (Continued on page 150) 
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How fo See / hat Your Oil Burner 
Is Properly Installed 


You can check up on it yourself if you follow these pointers, 


laid down by an_ expert—What 


Né even a perfect oi] burner will 


give you heating comfort in your 

home unless it is properly installed 
and unless the dealer from whom you 
purchased it stands ready at all times to 
give you prompt and adequate service. 

As a home owner, therefore, you are 
confronted with two equally important 
problems. You must pick out a good oil 
burner, and you must make sure that the 
burner will be properly installed and 
serviced. 

Even in these days of highly per- 
fected automobiles, you would 
hesitate about buying a car from a 
dealer located so far away that you 
could not expect to get service if 
anything went wrong. The car 
might not give any trouble at all 
for a long time; yet you would al- 
ways have the feeling that even a 
slight difficulty would be a serious 
matter just because the dealer 
wasn’t within easy reach. 

And the oil burner should be 
classed with the automobile as far 
as service is concerned, although 
the oil burner actually ranks con- 
siderably higher from the stand- 
point of long-continued operation 
without attention. 

That means, of course, that you 
must investigate the standing of 
the dealer as well as the reputation 
of the oil burner he sells. While 
there are a number of satisfactory 
makes of oil burners, your choice 
may be limited to one or two simply 
because they happen to be the only 
ones that are adequately repre- 
sented in your neighborhood. Sales 
and service stations for all the 
popular makes of automobiles are 
now scattered all over the country 
in almost every village, but, while 
the oil burner makers are bending every 
effort to increase their lists of reliable 
dealers, there are still sections where 
there are no dealers at all and others 
where only one make is represented. 

Let the salesman explain the merits 
of the burner he is selling. Get him to go 
into full details about its operation. 
He will want to know what kind of a 
heating plant you have in your home, 
and before he will quote you a price he 
undoubtedly will have the company’s 
heating engineer come around and make 
a survey of the conditions under which 
the burner will have to operate. 


SK him for a list of customers using 

his burner in your neighborhood. 

It will be well worth while to talk with 
as.-many of them as possible, getting the 
Opinions of aetual users of-the-burner-.as 








service 
By P. E. Fansier 


to its efficiency and reliability. Get a line 
on the number of service calls each home 
owner has had to make, and the speed 
with which the service man appeared on 
the scene. 

Find out how long each burner has been 
in service and, if some of the older 
burners are in operation at the time you 
make your call, notice the amount of noise 
produced as compared with the demon- 
stration burner in the agent’s showroom. 


Even the Best Burner Will Give Poor 
Service If Inexpertly Installed 





Slipshod piping and loose boiler and flue joints may cause 
an oil smell, and careless electrical work may cost much 
later. For these reasons, be sure to select a reliable dealer 
who will make a satisfactory installation as shown above 


Of course the slight rushing noise pro- 
duced by the burning oil will be the same 
no matter how old the burner is, but a 
marked increase in the motor noise would 
indicate either that the motor was 
wearing rapidly or that the owner had not 
lubricated it often enough. 

Question each owner on the subject of 
economy so that, comparing the size of 
your house with his, you will be able to 
approximate the probable cost of heating 
your own home. 

In questioning oil burner owners about 
fuel costs, try to get information that 
covers at least one whole winter season. It 
is unfair to compare the consumption of 
oil during October, for instance, with the 
average amount of coal burned during 
each month of the previous year, simply 
because the consumption of fuel in any 
home starts low in the fall, rises to a peak 
during the coldest winter months, and 


means to’ you 


then falls off again as spring approaches. 

Notice, also, the size and location of the 
fuel tank in each of the installations. 

A large tank has the advantage of per- 
mitting you to buy your oil in large quanti- 
ties, lessening the chance of running out of 
fuel during a long cold snap when the 
roads are blocked with snow. Companies 
selling oil usually sign contracts in: the 
spring or summer, guaranteeing the 
price for a year. Naturally, if you have 
a 1,000 or a 1,500-gallon tank and 
can take delivery in “tank wagon 
lots” of 600 to 1,000 gallons, you 
can geta better price because it costs 
less to deliver these “lots” that do 
not have to be hand-measured. 

You may easily save enough by 
buying in “wagon lots”’ to save, in 
three or four years, the excess cost 
of a large buried tank over a small 
basement tank. 


HE fumes produced by burning 

oil carry the characteristic oily 
odor regardless of the type of 
burner, but this smell cannot get 
into your house if the boiler and 
flue joints are absolutely tight. 

A slight leak in the flue between 
the check draft damper and the 
chimney will not ordinarily allow 
coal gas to get into your house when 
you are burning coal, because the 
natural draft of the chimney causes 
air to be drawn into the leaky joint 
of the flue pipe. The mechanical 
draft type oil burner forces air into 
the fire chamber without regard to 
the natural draft. Unless there 
is a strong natural draft developed 
in your chimney, the forced draft 
from the burner may overcome the 
slight vacuum in the flue and create 
a low pressure instead. It is this pos- 
sibility that explains the need for ab- 
solutely tight flue pipe connections. 


T WILL be necessary to make sure that 
your chimney is in perfect shape and 
that there are no openings through which 
gases could get into your home. And if 
the men who make the installation are 
competent they will examine the inside of 
the chimney and make sure that it is not 
clogged up with soot and ashes which 
have accumulated from the burning of 
coal. 

When properly adjusted, the modern 
type of oil burner produces a flame that 
is practically free from smoke or soot, so 
if you have heard of anyone who has 
experienced trouble with soot clogging 
up the chimney, you can be sure that the 
oil burner was set for too rich a mixture. 
In other words, the air supply was too 
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limited for the amount of oil that was 
being fed into the combustion chamber. 
Everyone who has had occasion to 
regulate the wick on a kerosene lamp or 
stove knows that, if you turn the wick up 
too far, smoke will be produced. A lamp 
operating with the wick too high exactly 
parallels the case of an oil burner that is 
feeding too rich a mixture. 

The only other possible chance 
for oil smell is from the actual 
leakage of oil fuel out of the 
piping or the burner. The manu- 
facturers take great pains to 
make the joints in the burner ab- 
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stalled will insure you heating com- 
fort only when it is backed up by the 
right kind of service. It is quite true that 
there are records of oil burners that have 
operated perfectly for three years or more 


without any attention from the service 


man. At the same time it must be re- 
membered that breakdowns are possible 
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may occur if the pipe installation 
is done carelessly or with poor 
tools. Piping done in a slipshod 
fashion may hold oil for some 
time, but is sure to spring a leak 
sooner or Jater. 





S FOR the electric wiring, 
- a good workman will solder 
and tape the connections so that 
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Reliable oil burner manufacturers and 
dealers recognize the need for good 
service, and make a point of having eg. 
pert service men available at all times 
They also keep a complete stock of 
spare parts on hand. As a general rule 
the reputable oil burner dealer does not 
attempt to sell or install oil burners jp 
homes located so far from the service 
station that there will be a doubt. about 
the possibility of quick service. 


fee distance between the service 
station and the oil burner installation 
that is permissible depends to a large ex. 
tent on local conditions and the equip. 
ment of the service station. If, for jn. 
stance, the roads are almost impassable 
in winter, then it is obvious that the 
service man is going to have a hard time 
getting to your house if you are located 
thirty or forty miles away, 

Stressing the importance 
of good service should not 
by any means convey the 











no trouble can develop from this 
source. The thermostat is 
part of the electric control cir- 
cuit, and while its installation 
consists merely of screwing it 
to the wall and running wires 
- from it to the control box near 
the oil burner, the location of 
the thermostat is vitally im- 
portant. 

The arrangement of the rooms 
will determine the best position for the 
thermostat. Because it must be made 
sensitive to slight changes in temperature 
in order to respond with great promptness 
to variations in the room, it should not 
be hung where the opening of a door or 
window will blow cold air directly on it. 
The result of installing the instrument in 
such a location would be the frequent 
starting up of the oil burner unneces- 
sarily. 

Usually the best place for the ther- 
mostat is in the living room as far from 
the doors and windows as _ possible. 
In other homes the temperature may be 
more uniform in the dining room, Avoid 
drafty halls and stair landings. 

Too much noise and vibration oc- 
casionally are the result of defective 
support for the moving parts of the 
burner. The base on which the blower 
and motor are mounted should be of solid 
construction, and the frame of the burner 
should be bolted tightly on the base. 

All types of mechanical draft oil burners 
are fitted with automatic shut-off devices 
so that the burner will be stopped and the 
oil supply shut off if anything goes wrong. 
These devices should be protected to pre- 
vent accidental shut-offs if someone un- 
wittingly brushes against the apparatus. 
Many calls for the service man have been 
caused by the tripping of the automatic 
shut-off by a pet dog or cat. 


NSTRUCTION cards showing how to 
start up the burner in the fall and the 
precautions to be observed when turning 
it off in the spring, with other necessary 
details about the care of the apparatus 
and the oiling of the motor, are supplied 
by the manufacturer. This card should 
be permanently fastened to the wall near 
the oil burner. 
A high grade oil burner correctly in- 
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} impression that oil burners. 


are balky, unreliable pieces 
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of apparatus that require 
constant attention. That 
is certainly not true. Me 
chanical draft oil burners of! 





Ten Points in a Good Installation 


If you check up on these ten points when your oil burner is installed, you 
may be saving yourself considerable trouble, annoyance and expense later 


with any piece of machinery, no matter 
how perfectly built. 

Something may go wrong during a cold 
snap, when the thermometer is hovering 
around the zero mark. Getting the 
burner going again with the least possible 
delay is imperative at such a time, and 
service must be obtainable at once. 





Help in Selecting 
Your Burner 


‘HE engineers of’ the Popular 
Science Institute of Standards 
are ready to help you solve your oil 
burner problems. 


The Institute has undertaken, in 
conjunction with The Heating and 
Ventilating Magazine, a nation- 
wide survey to determine the effi- 
ciency of the several oil burners. 


This survey is the most elaborate 
of its kind ever made. Oil burners 
in homes in every part of the United 
States are being inspected and de- 
tailed reports are being compiled on 
the results of the various types. 


For information about oil-burn- 
ing equipment for your home, write 
to Popular Science Institute of 
Standards, 250 Fourth Avenue, New 
York City. A chart has just been 
prepared that will assist you in 
solving your problem. Ask for it! 























approved types are just as 
reliable as the finest kindg™ 
of automatic machinery 
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for prompt service in the 
case of the oil burner is” 
emphasized by the important work it: 


performs in giving you continuous heating _ 


comfort. r 
_ And the records of the oil burner serv- 
ice stations show that a great many calls 
for service are unnecessary. The most 
frequent call of this type comes from the 
woman who suddenly discovers that her 
house is getting cold because the oil 
burner is not operating. Without making 
any investigation at all, she phones for 
the service man, and the latter rushes 
around to the house on the double-quick 
only to find that the oil supply tank is 
empty. 


NOTHER call is from the home where 

a fuse has blown in the electric supply 

line. Troubles like this obviously cannot be 

blamed on the oil burner, but they do call 

attention to the fact that the owner of a 

heating plant operating on liquid fuel 

will find it worth while to familiarize 

himself with the more important features 
of his equipment. 

Most dealers in oil burners make sales 
with the definite understanding that 
service of all kinds is to be without charge 
for a certain length of time. But no oil 
burner is sold without a time limit on the 
free service agreement, and after that 
period expires you will be expected to pay 
a service charge for each visit of the repair 
man. If a fuse blows out and you call the 
service man around to fix it, you will have 
to pay a fixed charge amounting to two or 
three dollars just to replace a fuse that 
may not cost more than ten cents. 
During the period when service is free, 
you should do your best to become 
familiar with the simpler troubles that 
may come up, so that when the free 


service period expires you will be pre- . 


pared to take care of all simple matters 
yourself. 
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Warding Lightning from Arsenals 













Can Munition 
Depots Be 

Protected from 
Death-Deal- 
ing Bolts?— 
Recent Blast 
Starts Contro- 
versy 


en 


ew 














XPERTS had taken 
kK every humanly possible 
precaution, so they 
thought, to safeguard the 
twenty-one Government muni- 
tion depots where our Army 
and Navy store some two bil- 
lion dollars’ worth of explosives. 

And then, without warning, 
at the height of a storm one 
afternoon recently, the clouds 
let loose a livid lightning bolt 
and hurled it upon the great 
munition station at Lake Den- 
mark, New Jersey. One bolt 
snuffed out more than a score 
of lives and destroyed more 
than $80,000,000 worth of 
property. 

The unforeseen and unex- 
pected had happened. 

Naval authorities, in the 
face of criticism, reminded the 
public that it was the first dis- 
aster of the kind in our history, 
and that every available means 
known to science had been em- 
ployed to minimize the danger of such a 
tragedy. 

Some experts asserted there was no 
sure way of preventing the danger from 
lightning. 

And still there persists the question: 

How can a repetition of the Lake Den- 
mark disaster be prevented in the future? 

Among scientists who insist there is a 
practical way to assure absolute protec- 
tion against lightning is Professor Michael 
I. Pupin, of Columbia University, one 
of the world’s foremost electrical experts. 
The scientific lightning protector urged 





by Professor Pupin consists of the use 
of grounded copper sheeting for roofs 
and walls. 

‘Suppose,’ he says, “you have a house 
and want it protected from lightning. Put 
on a copper roof, protect the chimneys 
with copper sheeting, and then connect 
the roof at numerous points by copper 
rods with the ground. The rods must go 
deep into the ground until you strike wet 
soil. Cover the sides of the house with 
copper sheeting or -other metal, which 
must also be connected with the wet 
ground. This will keep out lightning. 


A Man-Made Volcano 
Breaks Loose 


It took a lightning bolt to start this confla- 
gration. Government arsenals are rigidly 
safeguarded against fire, but lightning arres- 
ters proved powerless to prevent the Lake 
Denmark disaster, pictured above. Can 
such blasts be prevented?—Below: Wreck- 
age of the power plant. Left: Stored shells 






**All structures where explo- 
sives are kept should be con- 
structed in that way.” 

Professor Pupin also points 
to the fact that the Woolworth 
building and the Park Row 
building in New York City, 
the highest buildings in their 
vicinity, never have been 
struck by lightning, while other 
buildings near them have been 
struck often. The roofs of 
these two buildings are covered 
with copper, conductively con- 
nected to the steel girders of 
the buildings and to the ground. 


Z BF  iyemnntos for the storage 
E of explosives should be of 
. steel,” says Professor Pupin, 
“and all windows and door 
openings copper-screened.” 
or In general, the Government’s 
ag method of constructing storage 
magazines has depended on 
the type of ammunition to be 
stored. For TNT and other 
high explosives, which are more subject 
to fire than to concussion, the buildings 
have been made fireproof with walls of 
hollow tile and gypsum slab roofing. 
Such explosives as black powder, dyna- 
mite, tetryl and dry picric acid, in which 
the danger of detonation is great, are 
stored behind bullet-proof tile walls filled 
with sand, with gypsum and slab roofings. 

To guard against fire, the magazines 
are spaced three hundred feet apart, and 
all underbrush is cleared away. The 
protection against lightning thus far has 
consisted of lightning arresters. 




































My Life Wasn’t Worth a Dime— 
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When a Giant Chimpanzee Crushed Mein a 
Death Hug, or When a Huge Crocodile 
Flung His Tail at Me—Some Other 
Strange Adventures in the Jungle 
By J. L. Buck 


MONSTROUS black chimpanzee. 
rearing fully five feet high out of 
the tall saw grass; a great beast 
that had never looked on man before— 
white or black. That was what I saw, in 
the second I faced him, there at Cape 
Mount in the Vey Country of West 
Africa; and I realized, too, that he was 
the largest “babboo™ I had ever seen. 
He was balanced on his rear legs, his 
great jaws parted in what looked to me 
hke a terrible grin. Then he lifted his 
arms—powerful as steam shovels—and. 
coming at me, flailed the thick grass as he 
came, crying out hearsely “hoo—hoooo!” 
To shoot at such close range was use- 
less. I saw the yellow of his eyes, and one 
sentence beat across my mind—*Sally 
Buck,” was the sentence, “Sally Buck, 
my wife, you'll be a widow tonight!” 
The next instant we had grappled. We 
went rolling downhill, while the gnsly 
thought pounded over and over in my 
brain. In a moment more his great arms 
would be crushing me against his ribs. 
And then— 
I saw a net snap about his sprawling 
limbs. A second more, and he had rolled 


himself into it, a ten-yard chimpanzee net 
one of my faithful boys had thrown. 

But his hold was yet on my ankle. I 
saw him struggle to break through the 
tough liana net, my foot still in his grip. 
I watched one of his mighty arms break out 
of the net. That monstrous embrace—I 
tried to get to my feet, when between us, 
breaking the chimpanzee’s hold on me, 
darted a black boy, mad with terror, pur- 
sued by a half-grown chimpanzee. He 
trod on the feet at the he old male, and from 
my captor was torn a howl of rage, of 
devastated dignity. He released his hold 
and I fell back, unconscious. 


ALLY BUCK,"I whispered, asI came 
to, “Sally Buck, my wife, you've got 
a chance—tonight—of not becoming a 
widow.” I had awakened to find—but 
let me tell first about the beginning of that 
chimpanzee hunt. 
I'd gone up to Cape Mount, in West 
Africa, after an especially rare and healthy 
species of chimpanzee said to inhabit that 
trackless mountain. The morning of the 
sixth day, as my twenty boysand I wound 
down a lean ravine between two steep 
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He Takes Them Alive 


Many of the wild creatures we 
see in zoological gardens and 
circuses have been brought to 
us through the thrilling adven- 
tures of J. L. Buck (above), fa 

; mous African hunter, who trails 
j big gamic in jungles, not to kill 
it, but to cepture it alive. At 
the left: a spectacular encoun 
> ter with a great crocodile, from 
which Mr. Buck barely escaped, 
and which lashed 2 native boy 
to death with its massive tail 


hills, we heard a savage baying ahead of 
us, to the Jeft. It was a great male chim. 
panzee. I followed, motioning the boyste 
have the nets all ready to throw. 

I had hardly spoken when a second 
bass cry of another big male sounded from 
the opposite hill, which helped shut in ow 
sloping ravine. Then the signaling 
started. First one old fellow ““hoo—hooed 
and then the other. They were either com 
paring notes as to us, the intruders, o 
they were hurling scathing insults at each 
other. Anyway, they were mighty an 
gry. But I wasn't alarmed, since my 
boys were well-trained and my elephant 
gun was in my hand. 

Meantime, they had decided to play 
hide and seek with us. They kept travel 
ing ahead, hidden by the tall grass, roar 
ing and advancing as we followed, but 
always keeping hidden. I knew, of courst, 
they were on all fours, as this is the way 
they travel. I was im the lead. At my 
heels were my carriers, one boy withs 
Winchester, others with nets all ready to 
throw. The boys shouted encouragement 
toeach other. The two big male chimpab 
zees roared incessantly, and behind, 
adding to the bedlam, came the village 
witch doctor, beating on his native drums 
Then, out of the turmoil. just twenty feet 
ahead, the big fellow stood up on his hind 
legs and made for me! 


‘VE already told how we rolled to the 

bottom of the gully.and how the fear- 
crazed boy shot between us, surprising 
the old hairy fellow into letting go his 
gmp om me. “Just as I fainted, TD tsed to 
shout, “Left! Lefit, me boy, left!” 
which in Afmcan pidgin means “stop— 
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go—don’t run, don’t show you are 
rad!” To show fear with a chimpan- 
zee, or With any wild animal, is certain 
oe moment that I passed out, the 

t male broke through the net. Nine 
times out of ten that would have been the 
last of me. A few cruel jabs of his power- 
ful rear paws would have been my finish. 
But the boy and the other chimpanzee 
diverted the old fellow, and he ran like a 
shot after the pair, as my servant, Mo- 
madu, told me afterward. Down the 
ravine the entire hunt thudded, apes and 
poys. When I came to, I got up and hob- 
bled after them. Ten minutes of traveling 

me the story. 

FO younger chimpanzee had chased 
the frightened black boy right over the 
precipice to his death! 

It'is such adventures as this that have 
caused the neighbors’ children in my 
home town of Camden, New Jersey, to 
nick-name me *“ Wild Animal Man Buck.” 
There are thrills a-plenty in the job of wild 
animal hunting. And there's more satis- 
faction too, in taking an animal alive than 
shooting him down before he has a sport- 
ing chance to display the ingenuity that’s 
in him. 


F all the animals I catch alive to 
bring home and sell to American 
zoological gardens and circuses, the great 
apes have fascinated me more than any 
others. Of these, the chimpanzee comes 
first. There's something so human about 
these remote cousins of man. 
We catch them in traps, with huge 
nets thrown out to tangle them, in straight, 
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nanas tied inside to the rope that con- 
trols the spring. Old ones may sometimes 
hesitate, but curiosity and greed finally 
will persuade almost any chimpanzee to 
step inside. One bite at the fruit and 
down goes the door. Then our task is to 
persuade a very indignant ape—who 
plainly knows a trick has been played 
upon him—out of the trap and into a cage 
that is carried by the men hundreds of 
miles to port and the ship home. 


USE the raid when I have sure knowl- 

edge a band of chimpanzees will be at 
a certain spot at a certain time. My boys 
and [hide in trees, béhind trees, and un- 
der cover of rocks or mounds. Sometimes 
we all arise at a signal and fall upon the 
apes with bare hands, while they are eat- 
ing. Sometimes we wait until night, and 
shake the sleeping animals from trees 
into nets. The method depends on the 
number of boys at your disposal and the 
size and ferocity of the species of chim- 
panzee you are hunting. 

I am constantly amazed, old animal 
man that I am, by the astounding like- 
ness of these animals to men. I have 
handled hundreds of chimpanzees, 
and each has had a different nature, 
and for each I could find some counter- 
part among my human acquaintances. 

I've handled chimpanzees who were 
born tricksters; I’ve had females who 
were born coquettes; I've had them so 
clever I could teach them to eat with 
spoon and knife and fork in a few days. 
Again, I’ve sometimes come across an 
ape so stupid that I could never teach him 
even the use of a spoon. These beasts 
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differ in temperament as widely as do 
men. 


I could write volumes about my ex- 
periences with chimpanzees, but probably 
my readers would prefer to hear about a 
big, handsome rock python that well- 
nigh equaled the male chimpanzee in 
providing me with a cold thrill. 

We'd come upon a great rock python in 
the Vey Country. My boy, Momadu, 
spied him down a large, wide crevasse. 
The best way to catch a rock python is to 
drop a live goat down into his retreat. 
He'll eat it and then lie torpid for hours. 
In this torpid state, there’s not much 
more work taking him than just to catch 
hold and carry him off. But we couldn’t 
do this here, since there was no village 
to buy a goat. Had we killed a wild ante- 
lope he would probably have rejected it, 
since snakes prefer to kill their own meat. 
I decided to build a runway along which 
we could prod him into the opened end of 
a cage. 


HE runway built, Momadu got into 
the hole and started pushing the 
python toward thecage. But no sooner did 
the python feel the gentle jab of Momadu’s 
stave than he started to rear up. He was 
twenty feet long, about 200 pounds heavy. 
He flopped and hissed and pounded 
against the runway. Momadu whistled 
through his teeth to bewilder the snake. 
I yelled down directions. Fora few stub- 
born feet the hissing snake gave ground. 
Then something went wrong. A swift 
flapping, a whirl of dry dirt—the frantic 
cry of the boy in the hole. 
I leaped to the edge. The python had 
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> my ever saw—sniffs about the trap | as he spun through the air, a 
yhant and spies the fine bunch of ba- - | machete, (Continued on page 156) 
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‘‘No Man Can Ever Tire 
of Wild Animals’”’ 
o the Of all the animals Buck captures and brings to 
fear- our zoos, the apes fascinate him most. Some ere | 
. oS | 
0 his STRGaas Gc inca cosas dhs waa ot ‘Gx tne, 
ed to He catches them with traps and nets. Right: 
aft!” Buck and his helpers equipped for a monkey- 
trapping expedition. Above: The “wild animal 

= man’s” home while in the African jungle 
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In the short space of fifty years, engineering 
genius has developed the generator from the 
small machine below to the giant turbine 
at the right—the world’s most power- 
ful machine. Edison himself worked on 
the little engine which supplied New 
York City with power and light in 1882 


1882 
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ANT cranes are now swinging into 

place the last parts of what will be 

the most powerful single machine 
in the world. For two years skilled en- 
gineers of the General Electric Company 
have been working on a great dynamo 
which is to be part of the equipment 
of the new East river light and power sta- 
tion of the Edison Company in New York 
City. It is the first of nine generators 
which will make this sta- 
tion the largest in the 
world, capable of produc- 
ing more than a million 


horsepower. 

Fifty feet high, this 
singledynamoweighs more 
than a million pounds. 
Such is its tremendous 
weight and size that it had 
to be shipped in parts, 
which are now being as- 
sembled by the use of 
special machinery. 

In comparison with this 
single dynamo, other ma- 
chines, giants of their kind, 
are dwarfed. Visitors to 
Panama may have seen 
and marveled at three 
mammoth Diesel engines, 
1,000 horsepower each, 
capable of operating the Canal in case of 
any failure in the hydroelectric plant. 
The turbine generator in the New York 
City station could replace ninety-four of 
these engines; this single machine, there- 
fore, could operate about thirty Panama 
Canals. 

Again, pulling the Twentieth Century 
express train out of New York on its run to 
Chicago requires one of the most powerful 
electric locomotives in the world, with 
horsepower of nearly 2,000. The genera- 
tor which bears the title of the world’s 
most powerful machine is capable of 
generating 94,000 horsepower. It could 
pull forty-seven loaded Twentieth Century 
trains! 

If, instead of running trains, its power 


T he Mightiest Machine on Earth 


Power to Run Thirty Panama Canals 
Generated from One Unit 
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Above: Lowering the gigantic 
















rotor into place. Planned not 
so much for today as for the 


. New York City of 1950, with 


its probable population of 
16,000,000 souls, the new light 
and power station will be the 
largest in the world. Left: 
The mervelous instrument 
which will measure the power 


ing coal-handling towers _ the 
station will unload coal directly 
from ocean-going vessels. Five 
hundred tons an hour will be un 
loaded without moving the ship 
after docking, and ashes will be 
loaded similarly directly on river 





were usea on an ocean liner, it could drive 
one the size of the Leviathan, with power 
left over to run three trains. In excavation 
work it would be the equivalent of thou- 
sands of workmen. It could operate 2,000 
steam shovels. 


INALLY—if you can conceive it— 

seven cities, of 72,000 population each, 
could have White Ways and be supplied 
with electricity for every need by this 
single powerful unit. 

The thousands of blades in its giant 
rotor are driven by steam. To generate 
the tremendous quantities needed, six 
big truck loads of coal, each of five tons, 
must be burned every hour. Built on the 
river bank, by the use of ingenious travel- 


scows. This was planned so that 
the new station would not add to 
traffic congestion in New York City. 

Water to be generated into steam will 
be borrowed from the East river, 
through huge cast-iron pipes to the sta 
tion, and a minute later poured back into 
the river. When the station is completed 
and in full operation, more water will flow 
through these pipes each day than is 
brought down. from the Catskill aqueduct 
to New York City. Eight hundred thou- 
sand gallons will be pumped every minute, 

The city which is to have the world’s 
greatest steam turbine was also the first 
in the United States to use a turbine of 
any type run by steam to generate elec- 
tricity. This crude machine was brought 
from Sweden in the nineties, and gener- 
ated only about 100 horsepower. 
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Mistakes to Avoid in 
Placing Your House on I/ts Site 


Don’t encroach on your neighbors 
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SURVEYOR’ Ss . i 1° 
BOUNDARY ‘SU ie { 
STAKE N meet 

x 
How to Mark Your i. 

oN 

Boundary Line hi 

From the surveyor’s stake, measure 0 
off two feet in two directions. Mark 


these points on new stakes. Remove 
the first stake and locate your post 


“T. HY in blazes,” writes a reader, 

“didn’t you start Rob and 

‘Y Ellen right at the beginning of 
their home building? I mean, telling them 
first about locating their house on the lot, 
grading, making foundations and such- 
like. A nice young couple like that ought 
to be told—” 

Hold on, friend reader. As a matter of 
fact I had a preliminary talk with that 
nice young couple on those very topics, 
but the report of our confab was post- 
poned for various reasons. I'll give it 
now. It isn’t too late in the season to 
benefit other home makers. 

“Spacing a house on a lot is important, 
eh?” was the way Rob began it. 

“T'll say it is!” was my reply. “People 
spend oodles of cash to overcome avoid- 
able mistakes in this matter. But before 
we consider locating the house, we should 
take a squint at the question of survey.” 

“That’s all done for us, isn’t it?”’ asked 
Ellen. “I hope you don’t expect Rob and 
me to become surveyors.” 

“No, but you need to understand some 
things, and it would do no harm for you 
to check up your boundaries with a tape- 
line. It is well to know that a stream 
given as a boundary is never an exact 
line; so don’t build very near it if you 
want to avoid dispute with a neighbor. 
An old fence, especially stone, is a pretty 
dependable line. The old-time compass 
surveys are likely to be off, due to local 
conditions and the shift of the magnetic 
north pole. The up-to-date surveyor 
does not use a compass but merely a 
transit, getting his lines by angles which 
he bases on fixed points.” 

“But we get a map or blueprint of our 
lot, don’t we?” inquired Rob. 

‘ “Yes, if you buy from a realty com- 
pany; otherwise, probably. not. If no 
map is supplied, you can perhaps fix up 


Joun R. McMauon 


By 


or on the street, or build too near 
trees—Tips on grading, drainage, 


foundations and water-tight cellars 


one from the official map kept by the 
county register of deeds. Just make a 
copy with pencil on tracing paper. 
In fact, every home owner should look up 
the public records for himself and verify 
his documents. You can get your 
neighbors’ lines and holdings as well as 
your own.” 

“How about a guaranteed title?” 
asked the young man. 

“So much the better when it’s supplied 
by a responsible title company. The 
seller does not always give it because of 
the expense. Without a guarantee, you 
need a search of title done by a careful 
lawyer, and generally the buyer stands 
the cost. Now the map, whether done by 
a title company or an ordinary surveyor, 
shows all the boundaries in feet and 
hundredths—as 98.50, which means 9814 
feet on that line. Don’t bother with the 








Are You Planning 
to Build? 


R. McMAHON'S services are 

available to assist our readers 
in solving their building problems. If 
you are thinking of building a home 
write to him. He will be glad to 
answer, free of charge, letters ad- 
dressed to him care of PopvuLar 
Scrence Monrtary, 250 Fourth 
Avenue, New York City. 




















angle figures also given, which are 
marked in degrees and minutes, as—” 
I sketched for them, N. 26° 41’ E. 
“The map is done according to scale, so 
that with a foot rule you can figure out 
on it anything you want.” 

“Tt must be rather difficult to match 
up the lot and the map,” suggested 
Ellen. 

“Just look for the surveyor’s stakes at 
the corners,” I replied. “Usually these are 
plain wood with a small nail driven in 
the top marking the exact point. Ill 
tell Rob how to replace a stake with a 





























For a strong foundation, have a concrete 
footing sixteen inches wide and a foot deep 





One part cement, three parts sand and five 
parts of gravel or crushed stone is best for 
the foundation. Be miserly with the cement 











If you build too near the boundary line, your 
roof may project over your neighbor’s land 
—a serious encroachment. Trees planted too 
near the house will block off air and light 


permanent concrete marker or a fence 
post. Measure off two feet from the 
nailhead in two directions at angles; 
mark these points with nailheads on new 
stakes. Now remove the surveyor’s 
stake and locate the post or marker with 
a two-foot rule. Get the bottom of a post 
right, use a level to make it vertical. Of 
course you allow for post thickness. 
When the corner posts are up, stretch 
wires between them to obtain the 
boundary or to line-up intermediate 
posts for a fence.” 

“Suppose I don’t want a fence,” said 
Rob, “or if I do, how about the neighbors 
joining in on the cost?” 

“In many states boundary fences are 
put up jointly by neighbors under legal 
regulation. The law may even require 
your neighbor to contribute his share of 
fence and its upkeep. By the same token 
your neighbor may compel you to co- 
operate on a fence. It is better to keep 
law in the background and get along by 
friendly agreement. I would mark a 
boundary somehow, by a hedge if not a 
fence. It prevents trespassing and 
trouble. A fence has legal value; it can- 
not be removed without mutual con- 
sent or certain proceedings. It is good 
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BLIND DRAIN 
OF LOOSE STONE 





Draintile lines or blind ditches keep ground 
mear the foundation from getting water 
soaked. Note the mesh at the pipe opening 


insurance for your property. The law 
usually specifies height and other details 
required for a boundary fence.” 

“How about our line on a. street or 
highway?” pursued the young husband. 

“The main point is not to crowd the 
public domain. Don’t think your lot 
extends to the very edge of a narrow 
public road, which is probably built only 
half as wide as it should be. Find out the 
official width, including sidewalk, to 
avoid encroachment and future trouble. 
In the last few years several million 
dollars’ worth of front steps that en- 
croached on streets have been shaved off 
houses in American cities. In the 
suburbs the greedy owner stands to lose 
some of his front lawn if not his steps.” 

“What is the meaning of ‘restricted 
property’?” asked Ellen. 

“Usually that cheap houses cannot be 
built on a development 
and no factories or stores 
are allowed. A house 
must cost at least ten 
thousand dollars, let us 
say. There may be alsoa 
requirement of locating 
the building on its lot 
so that all the houses in 
a street will stand on a 
uniform line. We are 
talking of private de- 
velopment restrictions. 

“Some towns and 
cities have zoning or- 
dinances which restrict 
the layout of homes. 
They may tell you how 
far you can build from 
the street, side lines and back line. Such 
regulations are mostly based on fire 
safety principles.” 


a 








“DUT couldn’t we leave it to our 

building contractor to find out the 
rules and place the house right?” in- 
quired Rob. 

“Not by several jugfuls. I just heard 
of a case where the contractor, in the 
absence of the trustful owner, put up a 
house.smack on the road, because the 
owner had said he wanted plenty of 
garden space behind. The architect, if 
you have one, certainly should have some 
say on location. If the ground is irregular, 
he will adapt his plan to suit and pick out 
the best site. Keep well away from the 
road for the sake of quiet and clean- 


ess. ; 
. “Qn the other hand, too far from the 
road means high cost of putting in water, 
gas, electricity and sewer connections. 


STEEL REINFORCEMENT : 


A retaining wall should 
have a concrete founda- 
tion going below the 
frost line. Steel rods 
give it added strength 
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Any house within sixty feet of-the road 
can have an electric line direct, without 
expense for a private pole and its upkeep. 
You can stand a pole or two to get 
farther back. But a water line at one to 
two dollars a running foot, added to other 
conveniences, soon runs into money.” 

“Is one lot big enough for our house?” 
was Ellen’s query. 

“Hardly, if it is a city lot twenty-five 
feet wide by one hundred feet deep. The 
width is the trouble. The house put in 
the center would have mighty little 
room left at the sides. If put on one side 
line, there would be barely room on the 
other side for the family car to enter its 
garage. I would advise two lots or at 
least a width of fifty feet. That is 
crowded enough for anybody. 

“Apart from the question of sunlight, 
air and privacy, it isn’t safe to build on or 
near a boundary. Your roof may project 
over your neighbor’s property. The line 
may be wrong by several feet, owing to 
somebody’s mistake. You then have 
to buy a strip of your neighbor’s land 
at a good round price or move your 
house.” 

“You've got me aroused to the en- 
croachment peril for fair,” announced 
Rob. “Tl build plumb in the center of 
the biggest lot I can buy on the so-little 
down plan.” 


“TINE! Now that you've digested 

one peril, Ill tell you another. Many 
people misplace their houses without 
infringing on boundaries. They build too 
far forward or back, down in a hole or 
too close to a patch of woods. Be sure 
that your site is right from every 
standpoint.” 

“You say not to build too near 
a patch of woods,’ remarked 
Ellen. “I always like houses that 
snuggle into trees.” 

“They look nice,’ I admitted, 
“but are not so good to live in. 
Trees cut off sunlight and air. 
Their storm-broken branches may 
damage the house, not to mention 
telephone and power wires. The 
falling leaves pile on the roof and 
clog the eaves troughs, while the 
roots of the trees creep into drain- 
tiles, lifting sidewalks and even 
splitting foundations. Plant 
shrubs or dwarf trees near the 
house and -keep the big fellows 
away. If you want to keep a big tree 
that is too close, prune it down gradually 
during. several winters until it becomes 
the proper size.” 

“Your speaking of draintiles reminds 
me to ask about the drainage and grading 
question,” said Rob. 

**And that’s often a serious problem. 
So much so that in some cases the house 
location might be determined according 
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“This isa good method of laying a concrete cel- 
- lar floor over a bed of sixinches of hard cinders 





to natural drainage conditions. Jt costs 
money to fight with and divert a lot of 
water that has a habit of cavorting dow, 
a slope or gulch. The dry season means 
nothing. Find out how the water be. 
haves in spring, fall and winter, } 
is best, if you can do it, to divert wate 
a good way from the house by gradi 
that is, making a gradual slope away 
from the dwelling. Plant grass seed over 
the slope to make a good lawn. This pro. 
tects as well as prettifies. It will 
away plenty of water without soil-wash. 
ing or other harm. ‘Making the water 
travel far enough from the house keeps 
the ground near your foundations from 
getting soaked and making trouble in the 
cellar.” 

“T guess a few draintiles help out too,” 
observed Rob. ; 

“Yes, they may be needed in ad. 
dition. Putting a tile line under a grass 
slope or shallow sodded ditch makes a 











ete ° 


Let the terrace slope be gentle enough so 
that you can use a lawn mower on it. On 
the steep slopes, shrubs will hold the soil 


choice combination. Water is thus 
carried away both above and under the 
ground. How deep should the tile be 
laid? Usually a foot and a half to the 
top of the tile. You can partly fill above 
with cinders. I would use a six-inch tile 
for small jobs, always the glazed _bell- 
jointed kind, which do not crack like the 
unglazed farm tile. 

“Instead of tile you can make a so- 
called blind ditch of loose stones in & 
trench, covering with a little hay before 
you fill in with earth. Protect the 
entrance to your underground drains 
with two-inch mesh wire.” 


ae OW about open ditches lined with 
stone, such as they have along 
highways?” asked Rob. 

“They’re costly in labor, likely to clog 
because of uneven surface, and are hard 
to keep free of weeds and grass. Frost 
heaves the stones whether they are 
cemented or not.” 

“Suppose our home site needs a ter- 
race and a retaining wali,”’ suggested the 


" young man. 


“They are all right if properly built. 
A terrace is usually an earth embank- 
ment with a sod surface. It should be 
not too steep, with a good layer of top 
soil so that grass will grow on it. Makea 
slope that you can run a lawn mower on. 
If the soil is shifty or the weather un 
favorable for (Continued on page 157) 
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The World’s Waistline Shrinks 


How Globe-Racers Have Cut the Girdle of Transportation 


ward S. Evans of Detroit reached New York at the 
finish of their recent sensational dash against time 
around the world, the official timekeeper clicked his stop 
watch and registered exactly twenty-eight days, fourteen 
hours, thirty-six minutes and five seconds, nearly eight days 
less than the record set thirteen years before by John 


Henry Mears. 


: W:s Linton Wells of New York City and Ed- 


In their remarkable achievement, twelve airplanes, three 
special trains, one automobile, magnificently powerful 
ocean liners, and many small boats and land vehicles were 


called into service. 


The latest record-smashing dash affords a remarkable 
contrast with the historic globe-girdling achievement of 
Nellie Bly in 1889-1890. She undertook the trip as a 
challenge to those who scoffed at the fictional hero of Jules 
Verne’s novel “ Around the World in Eighty Days.” No- 
body in those days believed it could be done outside the 
covers of an imaginative book. But she did it, and bettered 


Phineas Fogg’s mark by 
eight days. 

Since her attempt, the 
record has been clipped 
several times. In 1903, 
Henry Frederick com- 
pleted the circle in fifty- 
four days. Eight years 
later, Andre Jaeger- 
Schmidt cut the time to 
thirty-nine days. Then 
John Henry Mears, in 
1913, set the mark of 
thirty-five days, twenty- 
one hours, which stood 
until Wells and Evans 
cut off seven days and 
seven hours. 

Their record may not 
stand long, for John 
Henry Mears, the previ- 



































ous record holder, is preparing to better their time 

by rearrangement of plans and time-tables. 
What the world is looking forward to, however, 

is the first circumnavigation of the globe by 


nonstop airplane flight. 


is not very far off, if the present pace of science, 
invention and discovery continues. 
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Twentieth Cen- 
tury Magellans 


In the first circumnavi- 
gation of the globe, 
four centuries ago, 
Magellan started with 
five ships and 270 men. 
He was killed in the 
Philippines, and the 
expedition returned 
with only one ship and 
eighteen men. The 
trip took three years, 
and all that time the 
explorers were lost. 
In the latest round trip 
Wells and Evans were 
in hourly communica- 
tion with the rest of 
the world, and returned 
in less than a month, 


none the worse for their adventure. The 
picture above shows Wells (left) and 
(right) 
last lap by airplane, at Mitchel Field, 
N. Y. They were greeted by John Henry 
Mears (center), previous record holder 


after completing the 
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World Travel 37 Years 
Ago, and Today 


In the accompanying sketches our 
artist has drawn a striking contrast 
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between the modes of transportation ; 
used by Nellie Bly: in circling the 6 


globe thirty-seven years 


ago and 


those which carried Wells and Evans 


on their recent record-breaking trip. _— 
Each numbered sketch represents one a 
stage of the journey as indicated by the . 


corresponding number on the map. 
They illustrate the amazing progress 
made in our transportation facilities 
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Fine Glass Is Still Blown by Mouth 


A noted women glassmaker exhibits her skill at 
blowing a glass jug. Mrs. Graydon-Stannus 
makes old Irish handmade glass at her plant in 
Peckham, Eng., from family recipes 150 years old 


OST of us, if we stop to think 
M about glass at all, think of it as 
a. mysterious but important 
something which is extremely fragile. 
Many of us, if asked to define what glass 
really is, would be at a loss to go beyond 
the statement that it is the most smash- 
able of all the common things we use 
every day. 

As babies, we gaped, fascinated, to see 
a drinking glass, dropped from our 
hands, crash in splinters. In boyhood, the 
crackling of a window pane, hit by base- 
ball or brickbat, gave us a tingling thrill. 
So, out of experience, we have come to 
look upon the stenciled statement, “‘Glass 
—Handle with Care,” as representing 
about all we could say of this mysterious 
material. 

I confess, for one, that my thought 
about glass was limited to some such 
idea as this until the other day, when I 
chanced to be talking with a New York 
architect. We were standing at a window 
looking out at the Woolworth building. 

“Did you know,” he said, pointing to 
the majestic tower rising 800 feet above 
Broadway, “that fully one third of all the 
wall area of that great building is made 
of glass—ten thousand lights of plate 
glass in five thousand windows?” 

I ran my eye up to the top of the build- 
ing, then looked at him in astonishment as 
the truth of what he said dawned upon me. 

“Yes, it is astonishing,”’ said the archi- 
tect, “when you think of all that glass 
withstanding, like brick or steel, the tre- 
mendous pressures of gales and storms. 
Yet I am told that, of all those ten 
thousand window lights, not more than 
two dozen break in a year.” 

Every day for years I had passed by 
the Woolworth building, but not until 
now had I ever conceived of it as a tower 
walled largely by the stuff I always had 
considered so perishable. From that mo- 
ment I began to get really acquainted 
with glass for the first time in my life. I 
learned that every piece of it, from the 


cheap tumbler to the wonderful stained 
glass window of a cathedral, is full of sur- 
prise and the magic of craftsmanship. 
From the common sand of the earth, 
mixed with chemicals and melted by fire, 
men for centuries have fused glass for 
our use. Through its crystal transparency 
we view the world about us during most 
of our workaday hours. 
At night, through it, 
our homes are flooded 
with light. In our 
automobiles it lets us 
see the road ahead. 
To it we owe our cam- 
eras and our motion * 
pictures. In the micro- 
scope it has given us 
eyes to see the won- 
ders of the world of 
small things. In the 
telescope it has brought 
us knowledge of realms 
billions of miles away. 
There are many of us 
who would go through 
life almost blind but 
for little round lenses 
of glass to see through. 


LASS may be frag- 
ile, but it does 
stand use. To list even 
the common necessi- 
ties it supplies to us 
would be an almost 
endless task. 
Such is the magic of 
glass. Its romance 





Glass, according to the dictionary, 
is made of sand and is brittle. But 
this new “flexible glass’’ is not made 
of sand and it bends and bounces! 
When cold, it pours like a liquid 


We Bounce and Bend It, Saw 
It Like Wood; Even Stop 
Bullets with It! 7 


Optical glass made by 
the Bureau of Standards, 
which supplies most of 
such glass used by the 
Navy Department. Each 

one of these melts 
weighs 1,000 pounds 


stretches back somewhere beyond the 
dawn of history, when the secrets of glass- 
making were first learned. Who dis- 
covered them, or where, remains a mys- 
tery to this day. We know that almost 
5,000 years ago inhabitants of the valley 
of the Euphrates were making glass 
baubles. And 3500 years ago the Egyp- 
tians were using it. 


In the Harvard 
University Museum 
there is a_ beautiful 


collection of 3600 glass 
models of flowering 
plants, so perfect that 
even botanists have 
thought they were 
looking at real plants. 
It is the classic exam- 
ple of the modern 
glass blower’s art. The 
beauty of these glass 
flowers, wrought by 
Leopold and Rudolph 
Blaschka, famous 
Dresden glass artists, 
defies description. Ev- 
ery leaf, every delicate 
petal, every blend of 
coloring of the real 
plant, is reproduced 
with amazing artistry. 


OR centuries Vene- 
tian glass has been 
famed the world over. 
The making of fine 
glassware sometimes 
is called a lost art, but 
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Do with GLASS | 


By Epcar C, WHEELER 


it is an art that never has been lost in 
Venice, where, in the famous Barovier 
glass factory in the suburb of Murano, as 
beautiful glassware is made today as was 
made in the Middle Ages by the ancestors 
of the present heads of the establishment. 
One of the artistic specialties of this old 
firm is the making of liquor flasks in the 
forms of fanciful animals. Fine “mosaic”’ 
glass, into which tiny pieces of colored 
glass are blown by a secret process, form- 
ing designs and color combinations of 
extreme beauty, is another famous 
product. 


HAD thought, at the beginning of my 
investigation, that after some five 
thousand years glassmakers would have 
mastered about all there was to be known 
of the art. The fact is, though, I learned, 
that some of the most important crea- 
tions in glass are products of our own 
times. Only recently, for instance, have 
we approached fulfillment of the dream 
of making a glass that will not break. 
Necessity, in the guise of a pest of 
holdup men, gave us the tough, bullet- 
resisting glass sometimes called “trans- 
parent steel.” It is clear and colorless as 
fine plate glass, yet the bank teller who 
counts his notes behind an inch-thick 
window of it in your bank is perfectly 
safe from the gunman who shoots at him 
with a .45 caliber pistol from a distance of 
ten feet. Two inches of transparent steel 
will discourage a .30 caliber steel-jacketed 
rifle bullet. The glass will crack in fine 
fan-shaped lines under the impact, but 
will stop the bullet, not even splintering. 
This “transparent steel’? is not all 
glass, I learned. In its manufacture, 
sheets of elastic substance, like celluloid, 
are placed between lay- 
ers of plate glass, and 
the whole welded to- 
gether under pressure at 
high temperature. I 
have seen it on armored 
express cars, with marks 
of bullets on it, too, but 
no bullet holes! ‘And I 
have seen it in some of 
the latest automobile 1 
models. Its makers, so ing. 
they tell me, expect that 
it will be widely used for 
motor car windows and 
windshields, and _ rail- 
road coach windows. 


QUALLY _ remark- 
able is the new 
“flexible glass”’ or “syn- 
thetic glass”’ invented by 
two Austrian scientists, 
who claim that it has all 
the useful properties of 
real glass, yet is virtually 
unbreakable and can be 
bent toany shape desired. 
“Flexible glass” is a 
condensation product of 
formaldehyde and urea. 
In its liquid form it can 


Courtesy Pittsburgh. Plate Glass Co. 
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be poured and mold- 
ed as easily as glue. 
Upon being sub- 
jected to a certain 
degree of heat, it 
becomes hard and 
glasslike. It is clear 
and colorless, but 
can be dyed easily. 
It bounces like a 


rubber ball, and 
when at last it 
breaks, it breaks 


without splintering. 
The inventors say 
that, though it 
weighs only half as much as real glass, it 
can be produced at the same cost. 


ghee another comparatively recent 
creation is heat-resisting glass. I 
know my wife has cooking utensils made 
of this strange material. Although in- 
tended originally for apparatus in chemi- 
cal laboratories, it is found now in almost 
every home. In this discovery, experi- 
menters were astonished to find that the 
addition of boric acid and white alumi- 
num rust to the ordinary materials for 
window glass produced a glass tough 
enough to stand the most extreme chang- 
es of temperature without breaking. 
You can fill a tumbler or bowl of this 
glass with ice water, place it over an open 
flame and bring it quickly to the boiling 
point, and the glass will not crack! 
Perhaps the most astonishing product 
of all is glass wool. At first glance you 
would see little in common between your 
window glass and a mass of light, fluffy 
stuff that looks and feels like silk. 
Yet the panes in your window and glass 


Modern Glass 
Blowing 


All shimmering and 
silvery and fragile, the 
cylinders are gently 
lowered after the blow- 
In great glass 
factories, glass is 
blown in this form in 
contrast.with the small 
bulbs blown by mouth 


So Real You Wa 
This sprig of mountain laurel is part of the famous glass flower 
collection at Harvard University—flowers so perfect that micro- 
scopes reveal even the fine granules on the filaments of stamens! 








nt to Smell It 


wool are made of the same material. 

The wool is glass spun into threads so 
fine that it would take 2800 of them, laid 
side by side, to make a ribbon an inch 
wide. . 

Once upon a time this fluff, so light 
and delicate that it will float in the air, 
was used in making curls for French 
courtiers. Today its most important 
uses are for insulation for filters in the 
manufacture of chemicals, and for ink 
erasers. 


HAVE watched the method of pro- 

ducing it. A glass rod is heated in a 
flame. When a small piece of cold glass is 
touched to the heated rod, a thread of 
molten glass sticks to the cold glass. In- 
stantly the thread is fastened to a wheel 
about the size of a bicycle wheel. As this 
wheel is revolved, the “wool” is spun 
from the glass rod. 

Ninety percent of the space occupied 
by glass wool is air space. That is what 
makes the material so efficient as an in- 
sulator. If you could look between the 
walls of the refrigera- 
tor in your home, you 
would quite likely find 
spun glass packed there. 

Marvelous as such a 
product is, it is hardly 
more so than are the 
prosaic flat panes of 
glass through which 
you look every day. 

Did you ever wonder, 
for instance, why it is 
that through some win- 


dowpanes objects appear 
wavy and _ distorted, 
while through other 


panes the imagesare per- 
fect? The answer is this: 
The panes which cause 
distortion are made of 
glass bubbles blown into 
cylindrical form and then 
flattened out. In the pro- 
cess the glass film does 
not always remain ex- 
actly uniform at all 
points, and. distortion 
results. The clear panes, 
on the other hand, are 
plate glass, made by 
pouring molten glass into 
(Continued on page 159) 
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eaders in the May Contest 


Turn to Page 161 | 2 ae : 
for Complete List . | 
of Prize Winners 























SECOND PRIZE 
Dwight L. Booher, a railroad telegraph operator of 
Plymouth, Ind., first noticed the “‘What’s Wrong” 
Contest while looking through our March number 
in the Public Library. He entered the March and 
April Contest and now wins the second prize of $100 


THIRD PRIZE 


Arthur P, Bach (left), an accountant of St. Paul, 
Minn., wins the $50 prize. The picture shows him 
with two of his three daughters, who helped him 


Each One of Them Receives a Cash Prize 


3% Every evening for two 
weeks David T. Rayner 
(below), of San Jose, 
Calif., studied the Con- 
test picture. He is a 
horticultural inspector, 
twenty-nine years of age 


FIRST PRIZE 


“My wife and I are always digging and planting in 
the garden; that’s how we caught John and Mary 
messing things up in theirs.” So writes W. A. 
Carrie of Jacksonville, Fla., winner of the first prize 
of $500 in the May Contest. He is foreman in the 
engraving department of a Jacksonville newspaper 


As a school executive, 
John P. Howe (below) 
of Gardena, Calif., 
has found Popurar 
Science Monrtuty “a 
storehouse of valuable 
aids in repairs and 
construction work” 








“T didn’t think there was any- 
one as stupid as I about a 
home, but I pass in favor of 
Mary and John.” However, 
Marad Serriov, of 
Miami, Fla., says 
she has learned a 
lot studying them . 





Se 


Frederick J. Bryant is super- 
visor of manual training at 
Auburn, Me. He became inter- 
ested in the May Contest after 
some of his pupils had tackled it 


Harold H. Clarke, Victoria, 
B.C., is a first class constable 
in the British Columbia Po- 
lice. “I spent many enjoyable 
hours solving John’s and 
Mary’s mistakes,” he writes 





Instead of a picture of himself, 
James P. McCauley, of Salem, Va., 
sent us this snapshot of the play- 
house he made for his little girls. 
His favorite pastime is making 
doll furniture for his youngsters 





Contests are a hobby 
with Charles U. Read, a 





newspaper editor of Up- Arlo D. Gerst, a department store “Hope to be on your list again next 
per Sandusky, O. “I clerk of Lebanon, Pa., found “a month, as I think I am getting better,”’ 
have found nothing bet- lot of food for the brain’’ in work- writes Dr. Percival W. Darrah, a surgeon, 
ter to keep cobwebs out ing on the Contest. The picture of Leavenworth, Kan. He finds much 


of the brain,”’ he asserts at left shows him with his family pleasure and _ relaxation in puzzles 
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OHN and Mary are enjoying their first camping trip, and in planning What additional errors has the artist made? See if you can find more 
mistakes than your friends or the other members of your family can, in 
this, the last of the John and Mary pictures to appear in these pages 


their equipment and setting up their camp, they of course made many 
laughable mistakes. What are they doing, or have done, that is wrong? 


What’s Wrong with this Picturer 


OHN and Mary Newlywed are bidding 
goodbye to their thousands of friends 

‘ among readers of PopuLar ScIENCE 
MonrTHLy in this month’s issue, and the 
farewells on both sides will not be uttered 
without a tone of sincere regret. It is not 


membering them, interested readers also 
have gained immeasurably. For the way 
to Truth, the sages say, lies through error. 

John and Mary have their own rea- 
sons for leaving us. Experience has 
taught them much, and now they want 


to be alone, to work things out their own 
way, and in the way they have been taught 
by the thousands of criticisms sent to them 
from sympathizing readers. 

Moreover, it has become increasingly 
hard to detect them, in their daily routine 





at all unnatural for 
readers to feel this way 
about it, for during the 
many months they have 
been with us, this young 
couple have proven a 
high source of entertain- 
ment, amusement and 
education by their er- 
ratic attempts at home- 
making and housekeep- 
ing. 

They tried hard, 
though, and while they 
made many laughable 
mistakes, turned many 
things upside down, and 
did many things hind- 
most forward, they were 
learning all the while. 
In watching eagerly for 
their blunders, making 
note of them, and re- 











The Most Fascinating Game 
You Ever Played 


NEWLY discovered pastime, as alluring as cross-word 

puzzles, as enjoyable as a card game and as scientific as 
chess, will be introduced in the November number of POPULAR 
SCIENCE MONTHLY. 


There are no intricate rules; you understand the game the 
instant you see it. You can play it alone, or you can make of it 
a fascinating competition. In short, it is everything a game 
should be. 

You will find playing this game thrilling for its own sake. 
But to supply additional incentive for exercising your ingenuity 
and skill, POPULAR SCIENCE MONTHLY will offer prizes to be 
distributed among those who realize best the game’s possibilities. 


Full details will be printed in our next issue. 

















of living, in the com- 
mission of error. Even 
the artist has benefited 
by practice, and so de- 
prives us of the pleasure 
of finding his mistakes, 
too. 

So our last glimpse of 
John and Mary is on 
their farewell trip. Of 
course, camping out is 
new to them, so in this 
picture they are making 
several more comical er- 
rors. The artist has 
slipped up here and there 
also, in his agitation at 
saying goodbye to his 
characters. 

In next month’s is- 
sue the winners of the 
June contest will be an- 
nounced. Watch for it. 













GeorcE LEE Down, Jr. 


the world on his shoulders. 
Richard R. Doughty, Atlas of 
modern times, lifts colossal loads with his 


Ne of ancient mythology lifted 


head. 
“Dick” Doughty is a veteran boss 
rigger. No doubt he might claim the 


title of champion hefter and hauler of 
America. For during half a century of 
thrilling adventure and _hair-raising 
achievements, he has used his head and 
risked his neck hundreds of times to beat 
the law of gravity. Juggling hundred-ton 
dynamos and hundred-foot smokestacks 
has been child’s play for him. He has 
hoisted mountainous loads up the sides of 
skyscravers, and has dragged thousands 
of tons of steel girders for great bridges 
and buildings. In almost every part of 
the country he has performed feats that 
might have broken the backbones of the 
giants of old. 

To him each new lifting job is not 
merely a spectacular test of brawn; it is a 
fascinating challenge to wits and skill. 
This much I learned the other day when 
I found Doughty before a downtown New 
York skyscraper, superintending the job 
of raising a twenty-ton steel water tank 
to a roof above the twenty-second story. 

A section of the street had been 
blocked off by lurid “Danger” signs, and 
in the center of this cleared space stood 
the gray-haired, weather-hardened figure 
of the boss rigger, barking orders to his 
men. Curious pedestrians, lining the 
opposite sidewalk, craned their necks to 
watch the huge cylinder sway in the 
clutch of Manila ropes as it was dragged 
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One of His Lighter Jobs 


When an Italian naval officer went shopping 
in New York and bought an 18-ton gyro- 
scope, the job of getting this trifling purchase 
to the ship was entrusted to Dick Doughty 
and his riggers. This is how they did it. 
Above at left: Richard R. Doughty himself 


upward inch by inch. Three or four 
pygmy figures scurried perilously on 
narrow beams high above the deep can- 
yon, or swung like monkeys on the ropes 
of the hoisting tackle. What if a stay 
should slip or a knot loosen, and the 
whole twenty-ton burden come hurtling 
down? 

Doughty jerked a pipe from one corner 
of his tight-lipped mouth to the other. 

“Yes, sir.” he said, without shifting 
his gaze from the job overhead, “you 
can move any load anywhere—if you use 
your head to do it. If you can budge a 
thing at all, you can move it any distance. 
That’s the idea. Sure, it’s easy to move a 
safe, or a piece of machinery or a tank 
to the top of a building. It’s as easy as 
playing pinochle—if you know how.” 


ped then one of the pygmies up near 
the sky slid nimbly down a rope, 
braced his feet against the wall of the 
building, pushed himself violently out- 
ward, then swung back again in a swift, 
easy arc into a window. The spectators 
gasped. Dick Doughty smiled ap- 
provingly. 

“Now that’s what I call headwork,” 
he said. “Every one of my riggers up 
there has a level head on his shoulders. 
They have to have, or they wouldn’t be 
riggers. That was a sailor’s stunt,” he 
went on. “‘Lots of these riggers come from 
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This Modern Atlas 
Lifts Tons with 
His HEAD 


How a Rigger Hoists Tanks to Dizzy 
Heights, Swings Smokestacks in 
Place, and Hauls Steel Girders 





ships. They can do anything with ropes 
and knots, so rigging comes natural to 
them. 

*“Of course there’s some danger to it, 
sometimes.’ I'll never forget the time I 
took a tumble” — 

And Doughty related the story of his 
narrowest escape from death. It hap- 
pened when he and a crew of riggers were 
working inside a building under con- 
struction on Pearl street, New York, 
hoisting a five-ton lithograph press up a 
shaft to the fifth floor. 


OPES strained, tackle creaked, and 
the press slowly rose as the pulley 
block gripping the rope sling around the 
press climbed to meet another pulley block 
fastened above the fifth floor. A final 
tug, and the two blocks met. And then 
Doughty discovered they had made a mis- 
judgment of six inches. Two timbers 
fastened beneath the press to serve as 
skids prevented swinging the machine 
onto the floor. 

“Take off the skids,’ Doughty ordered. 

The riggers began to unscrew the bolts 
—three bolts to a skid. Doughty himself 
climbed out on one of the swaying skids 
and loosened an end bolt. Meanwhile, 
unknown to him, one man had removed 
the middle bolt. ‘Doughty might. just as 
well have been sawing himself off the end 
of alimb. Without warning, the skid fell. 
Doughty dropped like a plummet down 
the shaft. To the horrified riggers it 
looked like sure death. 

But as he plunged downward, Doughty 
clutched at a rope that dangled from the 
press for three stories down the shaft. 
The rope burned through his fingers, yet 
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he tightened his grip. His hands, torn to 
the bone by the friction, clutched tighter 
and tighter, until two feet from the end of 
the rope he stopped his plunge—two 
stories In midair! 

Still he hung on, while the shaken 
riggers pulled him to safety. When his 
hands had been dressed he went back to 
work. The job was finished that night. 

If this adventure illustrates the hazards 
of the rigger’s calling, it also gives some 
idea of the courage and resourcefulness 
by which Dick Doughty has come to 
excel in the science of lifting and moving 
heavy loads. By headwork he has lifted 
himself from his starting point as a truck- 
man to that of directing owner of an im- 
portant industrial concern. 

In the list of jobs he has done success- 
fully were the hauling of 10,000 tons of 
steel cable for one of the Brooklyn 
bridges—his first big contract; the 
moving of thirty vault doors of the 
Federal Reserve Bank of New York, 
weighing from fifteen to eighty-five tons; 
the hoisting of elevator and ventilator 
machinery thirty-five stories to the top 
of the Singer Building; the suspension of 
the 220-ton propeller shaft of the liner 
Leviathan. 


Be one of these gigantic tasks was 
full of adventure, danger, romance 
and heroism. That they were accom- 
plished at all, Doughty told me, was due 
largely to the fine skill and courage 
of the riggers who worked with him. 
“Take that Federal Reserve Bank job, 
where we hauled the largest bank vault 
in the world,” he said. ‘‘That was one long 
grind—nothing but hard work and 
obstacles at every step. First, we had to 


Every Job Presents New Dangers 


When Doughty’s riggers hoist a safe or a dynamo to the 
upper story of a New York skyscraper, or water tank to 
the roof, crowds gather—and. gasp—to watch them 
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get permits; permits to cross bridges with 
our heavy tractors; police permits to 
block streets for hours at a time while we 
rolled and lifted the pieces into place; 
permits to put our heavy trucks on the 
ends of ferryboats and have the ferries 
turn around in midstream so that our end 
could be docked first. 


“eo we had to figure out safe ways 
of shipping the huge parts of the 
vault across country, over a river, and 
through the streets of the city. 

“The last lap across the city was the 
toughest of all. We had to pick a route 
to the bank over cobblestone streets, for 
a heavily loaded truck sometimes will 
sink into asphalt pavement. Each door 
was lifted by a derrick from the lighter 
and placed on a special trailer, which was 
pulled by two trucks as far as the streets 
were level. Whenever we came to an up- 
grade, seven more trucks joined in the 
pull. Arriving at the bank, the door was 
jacked up off the trailer and under it we 
placed huge timbers. By means of rollers 
fed under the timbers, the big slab of steel 
was moved slowly into the building over a 
floor especially reinforced by heavy beams. 

‘The special trailer we used to carry 
it we call the ‘Infant’. It can carry 
one hundred and twenty-five tons. Some 
baby, that! The rear axle, of manganate 
steel, is ten inches in diameter. Each 
wheel is cast in a single piece of steel, and 
the rear ones weigh three thousand 
pounds apiece. 

‘Every foot of the streets over which 
the ‘Infant’ hauled those huge vault doors 
was laid with steel plates. We picked 
up the plates from behind the trailer and 
put them down again in front.” 

The most ticklish job Doughty 
ever tackled, he told me, was 
lifting a sixty-five-ton dynamo by 
a crane that was supposed to lift 
not more than fifty tons. The 
problem called for all his in- 
genuity, for the dynamo had to be 
hoisted forty-five feet in the air, 
then carried 125 feet over a vast 
power house floor filled with 
electric engines. 


OUGHTY determined that, 
if tenderly handled, the 
crane could be made to carry the 
extra load. The way he went 
about it was this: When the end 
of the crane cable had been made 
fast, the dynamo was raised for a 
distance of only thirteen inches off 
the ground. Immediately riggers 
slipped four timbers underneath 
the suspended machine. Then 
the crane let the load down one 
inch to the timbers, which held it 
firmly one foot off the floor. 
Again the load was lifted thirteen 
inches, four more timbers were 
slipped beneath, and again it was 
lowered one inch to rest. 

This process was repeated, until 
the tower of crossed timbers had 
risen to a height of forty-five 
feet. The next step was to swing 
the load overhead across the room 
and above the tops of whirring 
machinery. This done, the crane 
halted the load directly over a spot 
where had been prepared a second 
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How Would You Do It? 


The problem of erecting this 22-ton, one- 
piece, steel smokestack, Doughty confesses, 
gave him a nightmare or two. He finally 
solved it by borrowing an idea from the circus 


forty-five-foot crib of twelve-inch tim- 
bers. The riggers slowly let the load 
descend, removing the timbers layer by 
layer, until at last the dynamo rested on 
the spot where it was to be installed. 

Thus, in lifting and lowering, the fifty- 
ton crane never was required to suspend 
the load more than thirteen inches above 
a resting place. 

“What was the biggest job you ever 
tackled?” I asked. 

“That would be hard to say,”” Doughty 
replied. “‘But the one job that was most 
important to my mind was one we did 
during the war. A crew of a hundred of 
my riggers worked night and day for 
seven months to suspend the two 
hundred and twenty-ton propeller shaft 
of the Leviathan above its housings and 
bearings. The purpose was to let Ameri- 
can engineers regrind the shaft which 
enemy officers had put out of business by 
dropping emery into the shaft bearings.” 
” ERE you ever stumped—ever 
start anything you couldn’t fin- 
ish?” I inquired. 

Doughty knocked wood. 

“Never,” he replied. ‘‘ But there was a 
twenty-two-ton, one-piece steel smoke- 
stack at Stamford, Connecticut, whose 
erection gave me (Continued on page 162) 














On these pages are presented each month brief 
stories of scientific discovery and research hav- 
ing practical bearing on our everyday problems. 


Says Our Towns Could Reclaim 
Iron Junk by Electrolysis 


ILLIONS of tons of iron now rust- 
ing in trash heaps throughout the 
country can be reclaimed by elec- 

tricity, asserts Charles P. Perin, New 
York mining engineer, in a recent report 
of his to the Engineering Foundation. 
“Discarded iron objects, from cans to 
automobile bodies, are increasingly dis- 
figuring the countryside, especially nea 
communities,” he says. : 
“Large tanks of iron solvent, ferrous 
chloride for example, could be maintained 
in convenient places, into which these 
wastes could be dumped. Then the iron 
could be recovered by electrolysis.” In 
other words, if our villages and towns 
saw that iron junk was dumped into such 
tanks, they would find a considerable 
addition to their treasuries every year. 
Considering that twenty million tons 
of iron and steel are destroyed by rust 
every year in the United States, the sug- 
gestion appears to be one of no mean 
value, especially since Mr. Perin points out 
also that electricity can 
be made to produce iron 
that will rust less rapidly. 





Men Have Better 
Judgment, Women 
Work Faster 


T LAST you'll have 

to admit that your 

wife can work faster than 

you can. Likewise, she 

must agree that your 

judgment is better than 
hers—in the long run. 

Suchconclusions, 

at least, are substan- 
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Helium At Last 
Is Solidified 


More thanhalf a century ago 
the element helium was dis- 
covered. In 1908 a Dutch 
scientist liquefied it. But it 
was not until this year that 
another scientist — also 
Dutch—at last succeeded in 
solidifying it. He is Pro- 
fessor W. H. Keesom, shown 
here with a test tube con- 
taining the first transparent, 
solidified helium. Exposure 
to high pressure and ex- 
cessively low temperature 
produced the transformation 


tiated by a series of tests 
given to 542 women and 542 
men, all college students, 
under the direction of the 
Psychological Laboratory of 
Johns Hopkins University. 

It was found that in the task of sub- 
stituting letters for symbols the women, 
on the average, could do more in a given 
time than the men. The latter, however, 
were more accurate in judging in advance 
the amount of work they could do in 
the time allotted. 





For License Tags Easy to Read 


ITTING our millions of motor cars 
with license plates that can be read 
easily ,presents a problem. Science re- 
cently offered a possible solution. 
James D. Weinland of Lehigh Univer- 
sity employed fifteen college students to 
determine what combinations of letters 
and numerals they could read most 
readily. Exposing different license plates 
to view, each for one fifth of a second, he 
found that while the readings were 90 
percent correct when only five numerals 
were used, the accuracy of reading 
dropped to 56 percent when the num- 
erals were increased to six. Three letters 
and three numerals in combination 
resulted in a score of 76 percent when the 
numerals preceded the letters, and 70 


Where Was the Home of the Horse’s Fourteen-Inch Ancestor? 
Horses were no bigger than cats countless ages ago, and 
had five toes. But where was their favorite stamping 
ground? Science is trying to find out. Dr. James W. Gid- 
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Science Continues 


Invisible Finger Prints Detected 


percent when they followed the letters, 
For four letters followed by two numer. 
als, the result was 85 percent correct 
readings, but with three letters and four 
numerals, the score dropped to 45 percent, 
With these findings as a basis, Mr. 
Weinland says it is possible to obtain ag 
many as 20,000,000 license number com- 
binations, all of them fairly readable, 





Water Gas May Give Us Our 
Future Gasoline 


ROM the chemical laboratory comes 

the promise of an important new 
source of gasoline in the future. This 
source is water gas, which forms a part 
of most city illuminating gas, and js 
obtained by passing steam over hot coke, 

As the result of experiments in the 
Kaiser Wilhelm Research Institute for 
Coal Products in Germany, Professor 
Franz Fischer reports that by using a 
catalyst, or substance which accelerates 
chemical reaction, not only gasoline, but 
wood alcohol, vaseline, and other related 
products can be obtained from water gas, 





New Switch Cuts Huge Current 
Flow Like Scissors 


eg ening of electrical engineering 
has been marked by two important 
developments in recent weeks. One of 
these is the invention of a vacuum electric 
switch by R. W. Sorensen, of the Cali- 
fornia Institute of Technology. The other 
is an announcement that the research 
committee of the American Institute of 
Electrical Engineers has undertaken a 
world-wide study of means to prevent by 
insulation the leakage of electric current. 

The perfection of the vacuum switch 
promises great economies in industry, 
where the problem of interrupting the 
flow of thousands of horsepower of elec- 












ley, paleontologist of the Smithsonian Institution in Wash- 
ington, is engaged in looking up this interesting fourteen- 
inch ancestor of man’s most faithful and helpful friend 
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Its Conquests 


and Helium Is Solidified 


tric current has involved the use of enor- 
mous oil-immersion switches, sometimes 
occupying acres of ground. In contrast, 
Professor Sorensen’s switch operates in 
a small glass vacuum tube. It works on 
the principle that electric current will not 
travel through a vacuum. In recent tests 
the switch instantly stopped a current of 
more than 50,000 horsepower. 

In the study of electrical leakage, the 
American Institute hopes not only to 
prevent economic waste but also to re- 
duce the danger of short circuits. 


Speed-Mad Engineers Put Up 
Bridge in Ten Minutes 


LMOST every day we hear of some 
new speed record established by 
man’s skill and ingenuity. A few weeks 
ago, for example, engineers of the Penn- 
sylvania Railroad removed an old bridge 
at Tiffin, Ohio, and replaced it with a 
200-ton steel bridge—in ten minutes! 
The new bridge had been assembled 
near the site. Immediately after an ex- 
press train had passed over, the old 
bridge was quickly ripped out and the new 
steel structure was slipped into place. 
Two minutes later another train passed 
over, operating on regular schedule. 








It’s the Biggest Thing We Know 


STRONOMERS at Harvard College 
Observatory are studying what they 

say is the largest thing known to science— 
a Superuniverse so far out in space it takes 
ten million years for light from its center 
to reach us, yet so vast that a light ray 
would require two million years to cross it. 
The largest thing is described as a 
cloud of galaxies containing at least 103 
spiral nebulae or separate 
universes like the one of 
which our sun and stars 
are parts. It was in one 
of these nebulae, known 
as Messier 61, that the 
German astronomer Max 
Wolf discovered thefardis- 
tant new star described in 
last month’s issue of Pop- 
ULAR SCIENCE MONTHLY. 





Where Is Our Food 
Coming From? 


ROBABLY never be- 

fore in history have 
people been so concerned 
about what they should 
or should not eat as they 
are today. Now, however, 
Dr. Harrison E. Howe of 
the National Research 
Council warns us that 
the concern of the imme- 
diate future will be not so 
much with what we shall 
eat, but how to get 
enough to eat. 
By 1950, he says, the 


POPULAR SCIENCE MONTHLY 


Father and Daugh- 
ter Scientists 
War on Mosquito 
Two scientists, father 
and daughter, are en- 
gagedin warfare in Lon- 
don against one real en- 
emy of their country— 
the mosquito. Moore Ho- 
garth, of the College of 
Pastology, is carrying 
on the campaign, with his 
daughter as assistant 
and microscopes and 
test tubes as weapons 


United States will have about 150,000,000 
people to feed. The needs of such a popu- 
lation will require the tilling of at least 
38,000,000 more acres of iand than at 
present. And to add to the problem, the 
vitality of the soil now under cultivation 
is decreasing steadily. 

Uncle Sam, warns Dr. Howe, must make 
rapid strides in the science of soil con- 
servation to meet the coming need for 
vastly larger crops. 





We’re Immortal—Potentially 


HY do we need to die? 
Interest in this age-old question 
has been renewed with the discovery, by 
Professor Max Hartmann, of Berlin, of a 


microscopic one-cell creature which ap-, 


parently can be made to live forever 
By careful treatment, which includes 
pruning off portions of the creature’s 















It Detects Finger Prints You Can’t See 


Finger prints that can’t be seen with the eye may yet prove strong evidence 
against criminals, as the result of a chemical machine invented by Arthur E. 
Bergquist, of Lindstrom, Minn. It is said to detect and develop marks on paper, 
leather, or cloth. A police official is shown above using the device, the top pic- 
ture showing prints brought out on leather bag. Turning a crank operates it 
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body at intervals, Professor Hartmann 
claims to have kept it alive for many 
times the length of its normal life. If the 
same results could be obtained with hu- 
man beings, he says, our lifetime could 
be extended indefinitely. 





Married Men and Old Maids 
Make Best Workers 


HO are the best office workers? 
“Married men and old maids,” 
answers Hubert D. Brown, chief of the 
United States Bureau of Efficiency, from 
his experience with employees in Govern- 
ment offices. “Bachelors and boys, mar- 
ried women and flappers are not so good.” 

The Government, he has found, has no 
better employees than married men, 
probably because they have learned the 
art of give-and-take from married life. 

The old maids are ideal, he adds, be- 
cause woman’s efficiency increases as the 
thought of marriage fades—“ she mothers 
her job.” 

Flappers, he contends, let their minds 
wander, think too much of men, stop 
work to powder their noses, and con- 
stantly “flit about.” 

Mr. Brown observes further that 
widows are unsettled and easily disturbed. 


Vindication for Meat Eaters 


CORE one point in favor of the meat 
eaters. After a thorough physical 
examination of Vilhjalmur Stefansson, a 
Chicago physician reported 
that the famous Arctic ex- 
plorer was in exceptionally 
fine physical condition de- 
spite his exclusive meat diet 
while in the Far North. 
“Neither Stefansson nor 
any of his men, so far as we 
could determine, suffered any 
ill effects from long-continued 
meat diet,” says the report of 
the examining physician. 


AN UNUSUAL development 
in aviation which comes from 
Germany is a new type of 
motorless_ glider, designed 
to imitate the structure and 
soaring action of large birds. 
Its wings are jointed, and it is 
much larger than previous 
types of gliders. 





When All Things Are Possible 
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Miracles of our times seen as products of the spirit 
of mechanical ingenuity—W onder stories of the 
stars and sea—Reviews of fascinating new books 


‘‘Our Times’’ 


By Mark Sullivan. Published by 
Charles Scribner’s Sons 


* JT T’S impossible—it can’t be done!” 
How often, in the world’s history, 
have people said that! We say it 
less today, perhaps, than ever before— 
the “impossible” has been accomplished 
too often, right in our own time and be- 
fore our own eyes. But it is a tricky 
lesson to learn. 

We take automobiles for granted today. 
Last year there were 17,000,000 of them 
in the country. If anyone had predicted 
this at the turn of the century, 
he would have been laughed at. 

The first automobile ap- 
peared in America in 1892, and 
in 1895 there were just 300 
of them. Here is what the 
Literary Digest said in 1899, ac- 
cording to the first volume of 
Our Times, Mark Sullivan’s 
series depicting recent history. 

“The ordinary ‘horseless 
carriage’ is at present a luxury 
for the wealthy, and, although 
its price will probably fall in 
the future, it will never, of 
course, come into as common 
use as the bicycle.” 

In that year, one American 
in seventy bought a bicycle. 
In 1921, only one American in 
934 bought one! This amazing 
change has been brought about, 
Mr. Sullivan believes, by the 
vision and ingenuity and energy of ingen- 
ious Americans who kept forever tinker- 
ing until they had made automobiles that 
almost anyone could own and drive. 


N MANY Anerican towns and villages 
the local mechanical genius—some- 
times the local “nut’’—devoted his whole 
being to this new European device. The 
first stage of the automotive industry in 
America was that of isolated persons, 
each making a single machine. 

Ford was a mechanic in an electric 
power house, Winton was a bicycle re- 
pair man, Franklin was a die caster, 
Pierce made bird cages, bicycles and re- 
frigerators, and Haynes was field superin- 
tendent of a natural gas company. The 
Studebaker car was the product of a 
wagon factory, the Peerless of a clothes 
wringer factory and the Stanley was de- 
veloped in a photographic dry-plate fac- 
tory. 
The same sort of ingenious, tinkering 
Americanism, in the person of the Wright 
brothers, working in a small town bicycle 
shop, developed the airplane. 

On October 23, 1903; Mr. Sullivan 
points out, the brothers made their first 
airplane flight at Kittyhawk, N. C. Be- 





One American in 70 


From “Our Times” 


By Tuomas M. Jounson 


fore that, however, Dr. S. P. Langley, 
secretary of the Smithsonian Institution 
at Washington, had built a machine and 
tried to fly it. After many unsuccessful 
attempts that drew public attention, he 
was ponderously rebuked by some maga- 
zines for wasting his time. But in 1914 
his machine was dusted off and success- 
fully flown by Glenn Curtiss. Again the 
impossible had been accomplished. 

Even in “up-to-the-minute” New 
York, there were men not so long ago 
who said “impossible,” Mr. Sullivan re- 


minds us, and retarded the building of 
When in 1896 the New York 


subways. 










Bieycle Sales 


One American in 934 
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In 1899—to complete this graphic illustration—there was one automo- 
bile to every 23,700 of us; in 1921, the ratio was one to every eleven! 


courts had refused to approve a subway 
project, the decision said: “The proba- 
bilities indicate that, after sinking $51,- 
000,000 in it without being able to com- 
plete it, the enterprise would have to be 
abandoned. All that beheld it would 
begin to mock, saying ‘this city began to 
build and was not able to finish.’” 

Nor did anyone then foresee radio as we 
know it today, with more than 3,000,000 
receiving sets in the country. 

All these developments of the turn of 
the century have been in large measure 
the work of men who temperamentally 
could never agree with a majority that 
said, “This thing is impossible.” 





‘“‘The Music of the Spheres’’ 


By Florence Armstrong Grondal. 
Published by the Macmillan Company 


HAT are the stars? Are they other 

worlds? Of what are they made? 

Why do they twinkle? We are all star 

gazers sometimes, and to us all these 
questions have come. 

Some of them at least are answered in 

a new book, The Music of the Spheres, 

that tells the results of the latest astro- 

nomical research in a way that the aver- 








Buggy v eins Sales 


cle sold to each 







age reader will find easy to understand, 

A star’s nucleus is formed by gas at 
high pressure, gathered together by gray- 
ity and condensed into a glowing ball, so 
that stars when young are huge and red, 
As stars contract, they rise in tempera- 
ture, but when too advanced condensa- 
tion retards this contraction, the star 
cools. 

How large are the stars? The diam- 
eters of a few have been measured and 
found to vary from a few thousand miles 
to a good many million. Our sun is only 
a medium-sized star, and its diameter is 
866,000 miles. 

What are the stars? Mrs. 
Grondal defines it this way: 
“The stars are distant suns, 
and the sun is a nearby star.” 

Interest in the planet Mars 
has always been strong, and 
Mrs. Grondal tells the latest 
theories of some authorities re- 
garding it. They believe, she 
says, that Marsis an old planet 
whose water is rapidly disap- 
pearing, so that soon the planet 
will become a desert. There 
are, however, snow caps at 
either pole which melt in the 
summer. The ‘water is guided 
to points where it is most need- 
ed, by the famous “canals.” 

No less interesting is what 
Mrs. Grondal says of the moon. 
The gray areas on the moon 
which we can see with the naked 
eye are not seas but probably 
lava plains. The yellow or green tints re- 
vealed by the telescope may be due to 
vegetation or colored volcanic material. 
There are more than 100,000 craters on 
the moon visible from earth. 

The men in the moon—if there are 
any—Mrs. Grondal explains, would be 
one sixth as heavy and able to jump six 
times as high as anything earthly, because 
the surface gravity of the moon is only 
about one sixth that of the earth. But if 
there is a man in the moon now, he must 
be unhappy, for the planet is nearly dead 
and lacks air, water, life and even sound! 





“The Arcturus Adventure’’ 


By William Beebe. 
Published by G. P. Putnam’s Sons 


TREASURE ship sailed into New 
York harbor not long ago—such a 
treasure ship as had never been seen be- 
fore. It brought back bright jewels from 
the deep sea, and from strange islands of 
the Pacific, and from the Sargasso Sea, 
once known as whirlpool of missing ships. 
The homecomer was the Arcturus, 
sometimes called a “floating laboratory.” 
It was fitted out by William Beebe, 
tropical research (Continued on page 163) 
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For Mental Sharpshooters 


Weret is the fewest possible number 
of shots which this archer can score 
on the target to produce a total that will 
average seventeen points to the shot—all 
shots to score? If you have a “good head 
for figures,” you should be able to perform 
this mildly mathematical feat in six min- 








These Sam Loyd tests are appearing from month 
to month in POPULAR SCIENCE MONTHLY in 
response to requests from many readers. They 
are the best that the master puzzler can offer 


utes. The answer appears on page 164. 





Six Ways to Test Your Mind 


These Sam Loyd Puzzles Challenge Your Brain 
Power and Offer Stimulating Entertainment 


N THE six tests on this page Sam 
Loyd, the world famous puzzle ex- 
pert, shows you how you can get a 

line on your mental equipment, and at the 
same time have a lot of real entertain- 
ment in doing it. In the form of challeng- 
ing puzzles he offers a new and fascinating 
way to measure your brain power and put 
an edge on your wits. The problems are 
of different types, each calling into play 
some one of your mental faculties. A 
time limit adds the zest of competition. 























Do You Think Quickly? 


rip cats and three kittens weigh as 
shown in the upper sketch. Another 
lot, consisting of four kittens and three cats, 
has another weight. Now, if the cats all 
weigh the same, and the kittens likewise, 
what are their respective weights? 

If you reason logically and swiftly, three 
minutes will yield the correct answer, 
which appears on page 164. 














This Takes Sharp Eyes 


i YOU are good at taking short-cuts, and 
if your eyes are accurate guides, you 
should solve this in four minutes. The sketch 
represents a reef-strewn zone. You are to 
discover a route from the top line of the 
rectangle which makes a straight run to one 
of the side lines and thence straight to the 
bottom line. This would admit of a ship’s 
passage in two straight tacks with but one 
turning point. The solution is on page 164. 








Food for Your Ingenuity 


) highaine how many pieces can you cut the 
doughnut by drawing mentally one 
straight line across it? Here’s a test of your 
ingenuity and sharpness of perception. 
Three minutes is a reasonable time allow- 
ance for quick wits. Turn to page 164 for 
the solution. 





A New Test for You 


Don’t miss the remarkable 
new game which will appear 
in next month’s issue. It’s 


simple, yet scientific. 











Are You Clever with Words? 


Ni WORDS come quickly at your com- 
mand, and if you’re resourceful in find- 
ing the right word for the right place, ten 
minutes of mental gymnastics should solve 
this one: : 

A certain letter, when sprinkled through 
the following line, will turn it into a com- 
plete sentence: 


ADENIICGCANDOCK 


It is necessary to use the letter several 
times in forming the words of the sentence. 
You'll find the answer on page 164. 























Have You Imagination? 


AN you translate into English these pic- 
torially expressed “good resolutions,” 
and do it in ten minutes? If so, wit and 
imagination will be strongly indicated in 
your mental make-up. 

Just for a starter, each one of the resolu- 
tions begins with the word “Be.” Now see 
how quickly you solve them; then compare 
your solutions with the answers on page 164. 
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The Tamest ‘ZOO in the World. 


Where Animal Skins in moe Poses Trick the Eye 






Ostriches lined up for a race—but they’ll 
mever get past the starting point, for 
they’re only products of skilled taxi- 
dermy, produced by one of the Sauters 


ROUCHING wolves with 
snarling fangs bared, that 
remain curiously still, however, 
and never leap;—racing os- 
triches with craning, straining 
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A desperate battle with g 
ferocious wolf? It looks like 


Sauter, posed with one of 
his own remarkable creations 


Theirs are no con- 
ventional mountings, 
made in conventional 
poses. They have 
studied the animals 
themselves—and birds 
and fishes, too. They 
have learned their man- 
nerisms and instincts— 
how they fight, eat, 
play. With care and 
skill they reproduce 








necks, that nevertheless are 
lifeless to your touch—these are some of 
your curious impressions when you visit 
the strange menagerie of Fred Sauter 
and his son, in New York City. 

The Sauters are taxidermists of extra- 
ordinary skill and originality. The elder 


Sauter learned the profession from his 
father, and the son is preparing to carry 
on the business after his father retires. 
Their creations are so lifelike that nervous 
visitors sometimes jump, thinking the 
animals are about to spring at them. 


these attitudes. 
The lower picture shows the stages in 
a deer head mounting. First Sauter 
makes the head outline of wood; next he 
attaches the antlers and head skin. Then 
he thickens the neck with straw and 
twine, and last puts the skin over that. 





Calves Pose for Camera to Develop the Perfect Cow 


HOOTING” a dynamite explosion 
isn’t any more nerve racking than 
photographing a nervous calf, 
say the government camera- 
men whose job it is to photo- 
graph animals during ‘scien- 
tific breeding experi- 
ments. Pictures of this kind 
have no value unless the calves 
are photographed to an exact 
scale and in identical] positions, 
which it is most difficult to do. 
According to the method 
worked out by the Depart- 
ment of Agriculture, the calves 
are posed against a background 
carrying a scale ruled in 
squares. Pictures are taken of 


each animal once a month dade. 
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A Nervous Subject 
for the Photographer 


To get a baby calf to “‘stay put” for a 
picture is about as easy as capturing 





















Note the background 


























until it is fully grown. Com- 
parisons enable the scien- 
tists to note the relative 


and furnish valuable rec- 
ords through succeeding 
generations. 

The camera is set on top 
of a post planted in a con- 
crete base, and the back- 
ground is built on a con- 
crete platform. This makes 
the distance between the 
camera and animal un- 
changing, so that all of the 
pictures are taken on the 

same scale. The pic- 
tures are used to guide 
cattle breeders. 




















Three pictures of the same animal, taken at twenty-three days, five months and one year of age. Against the same 
background and always in the same pose, the pictures revealed changes in growth, such as, for example, the slope of the back 


it—but it’s only young Fred’ 


conformation and growth, 





wh, nn, = 





~— 2 wa 










n- 


Ce 








October, 1926 





Section of sewer pipe to which 
young oysters attached them- 
selves, in tests to find the 
best means of raising them 


on an ocean beach at 

low tide and see a 
gang of men working with 
a scow-load of shrubs 
don’t laugh if someone tell 
you the men are planting 
“oyster trees’’! For that is 
exactly what they are 
doing. 

Growing oysters on trees 
is an accomplished fact, 
though quite new. The oysters that you 
eat for dinner very likely spent their 
youth clinging to the twig of a birch in 
the shallow waters of a tidal flat. 

The development is part of a scientific 
program for making sure that your 
grandchildren, too, will have oysters for 
dinner. The oyster population has a 
heavy death rate, and several other 
influences have so devastated the supply 
of bivalves that the Government feared 
it would be exhausted. 


[' YOU happen to walk 
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Now They Grow Oysters on Trees @ 


Discovery of Surprising New Way to Raise Bivalves 


Saves a Vanishing Industry 


Oysters form the basis of the 

most valuable fishing industry 

in the United States, with an annual 

return of nearly $15,000,000 to fishermen. 

It was thought worth while to save it, and 

the best way to do it was to provide a 

suitable place for baby oysters to develop 
and reach maturity. 

When from fourteen to eighteen days 
old, oyster larvae attach themselves to a 
smooth surface and remain fixed. The 
face of a submerged rock is a favorite 
resting place. A common practice of 
oyster growers has been to plant empty 












Boy scout fire auxiliary, Pasadena, Calif., 
learning to handle ladder and hose 
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Herbert F. Prytherch 
(above), of the U. S. 
Bureau of Fisheries— 
the man who developed 
the “oyster tree” idea 


Planting ‘“‘oyster trees’”—birch brush—in 
shallow tidal water. Each twig will easily pro- 
vide a home for hundreds of future oysters 


oyster shells. Other types of “support” 
or “collectors” have been tried, including 
split drainpipes, flowerpots, tiles and 
stakes. But birch brush, the U. S. 
Bureau of Fisheries found, provides the 
best anchorage of all. 

Birch brush with its numerous branches 
provides abundant parking space. A 
single birch brush may become an apart- 
ment house for thousands of future oysters. 
It is lifted out of the water easily, too. 

Within a few years the American coast 
will probably be lined with submarine 
forests of oysters. 


Boy Scout Firemen Aid in Thrilling Rescues 


NY boy who longs to be a fire fighter 
and help in thrilling rescues can be 

one now—if he is a Boy Scout and if his 
city fire department has one of the 










recently instituted 
Auxiliaries. 

Scouts in several cities are doing valu- 
able work in aiding the regular fire de- 
partments in this way. 
Besides putting out brush 
fires, they turn in alarms, 
report fire hazards, and 
at big fires assist in hold- 
ing back crowds, helping 
with the hose and clean- 
ing up. The scout fire- 
men are equipped with 
badges that permit them 
to go through fire lines. 
They report to the high- 
est fire department offi- 
cial at the fire for orders, 
but are not allowed to 
enter a burning building 
or risk their lives. 

The boys are _organ- 
ized into companies and 
have regular hose and 
ladder drills. 


Boy Scout Fire 
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Soft-Drink Server Keeps Bottles Ice-Cold 
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Putting a warm bottle at one end pushes out a cold bottle 
at the other, making it unnecessary to open the ice box 


CE-COLD soft drinks at any time 
come out of the automatic server 
illustrated here. As you put in a 
warm bottle at the right end, you 
automatically push out an ice- 
cold bottle at the left end. The 
bottles travel through an in- 
genious arrangement of U- 
shaped tubes from one side of 
the cooler to the other. There 
are eight tubes for eight differ- 
ent flavors of drinks, each tube 
holding nine bottles. 

The tubes pass through a 
cork-insulated chamber filled 
with ice. Since the cooling 
chamber is opened only for re- 
filling two or three times week- 
ly with ice, the ice, it is said, 
lasts considerably longer than 
in an ice box. 

Soda fountains and wayside 
drink dispensers using this 
unique new drink server find 
it more sanitary than the 
usual type of ice box, where 
the bottles come in direct 
contact with the ice. The 
bottles come out uniformly 
ice-cold, too, not 
times lukewarm. 


some- 





New Type of Violin Bow Plays All 
Strings at Once 


LL four strings of a violin, as well as 
three or two of them, can be played 
simultaneously with the strange bow il- 
lustrated at the right. The bow, invented 
by Herman Berkowski,of Berlin,Germany, 
is flexible and bends almost in a semi- 
circle over the violin. As shown in the 
picture, the little finger of his right hand 
manipulates a lever which loosens or 
tightens bow strings while he is playing. 
Many striking chord effects can be pro- 
duced with this unusual bow. 





Magnet Separates Metal Scrap 


Y MEANS of a magnetic device for 
separating iron and steel from monel 
turnings, the General Electric Company, 
Schenectady, N. Y., saves $20,000 annu- 
ally in disposal of scrap. A rheostat re- 
duces the current to a point where the 
metal is picked up and the monel dropped. 





The Predecessor of Your Saw 


SURVIVAL of 
the Stone 
. Age, when man 
killed game with 
spears or arrows 
tipped with flakes 
of flint, skinned 
his trophies with 
jagged bits of reck, 
and sewed his fur 
garments with fish- 
bone needles, is 
found in this curi- 
ous Maori stone 
saw made bya New 
Zealand native. 
Blade and handle are shaped from stone, 
and the cutting edge is chipped to serve as 
teeth. It was from such beginnings as 
this that modern saws developed. 





The stone is chipped 
to form sharp teeth 





His little finger adjusts the bow string 
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Odd-Shaped Tool on Key Ring 
Does Several Jobs 


IVE tools in five different places aren’t 

half as useful as five tools in one place, 
always where you want them. The tool 
above combines a bottle opener, a wrench 
for one eighth inch to one half inch round 
or square parts, a screw driver, a presto 
key and a key ring, made of hard steel, 





Camera Shows Errors in Acting 


N TEACHING stage technique at the 
Eastman School of Dramatic Action, 
Rochester, N. Y., the camera plays an 
important part. In this school the art of 
acting for the legitimate stage is taught 
in all its phases, each step of the training 
augmented by moving pictures made to 
show the student’s errors and progress. 

When the student first enters the fresh- 
man class, he must register, in front of 
the ciné camera, certain assigned emo- 
tions. Later he sees himself on the screen, 
and the instructor points out methods for 
improvement. Every three months there- 
after new films are made. 

Several plays are staged for public per- 
formances during the school term, films 
being made of the entire action at re- 
hearsals. These films serve as the basis 
for corrective criticism. 





Make Maps Directly on Metal 


pence and maps are now being en- 
graved in metal by a new method de- 
vised by the hydrographic office of the 
U. S. Navy Department. The process 
permits the engineer to compile charts 
on metal printing plates without the 
necessity of preparing a finished drawing. 





Hot Meals Delivered to Homes in England, Too 


NGLISH housewives, like their Amer- 

ican sisters, are being relieved more 

and more of the duty 

of preparing meals by . 

caterers who do the 

cooking for half the 
neighborhood. 

A caterer in the 
town of Finchley does 
such a flourishing 
business that he un- 
dertakes to deliver or- 
ders two hours after 
they are received. 

He packs the soups, 
meats, vegetables and 
desserts in separate 
containers, which fit 
snugly, one above 
another, in a tall in- 
sulated can, as shown 
in the picture. They 
are still piping hot 
when delivered. More 
than 5,000 families in 


this London suburb, it is said, have their 
meals sent home in this way. 





Delivering hot meals to homes in Finchley, England. The tall 
cans contain receptacles for soups, meats, vegetables and desserts 
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Prongs Foil the Watch Thief 
SMALL but mighty enemy of the 
watch thief is this gold watch guard 

resembling an acorn, attached between 
the ring of the watch and the watch 
chain. A jerk on the chain brings out 
three prongs which catch in the pocket 
and prevent the watch from being pulled 
out easily. 





Build Fences to Test Paint 


ULLY $2,000,000 is spent for paints 

every working day in the United 
States, according to the Engineering 
Foundation’s committee on wood finish- 
ing research, of which A. H. Sabin, of 
New York City, is chairman. Last year 
the nation spent $600,000,000 for paint. 
And more than half the painting was done 
by nonprofessionals. 

“Test fences”’ of sixteen different kinds 
of woods are now being erected in differ- 
ent parts of the country, to study the 
effects of paints and varnishes on them. 
Each fence has sixty-four panels, repre- 
senting sixteen kinds of wood. The tests 
are being carried on by the Bureau of 
Standards of the Department of Com- 
merce. 

Such fences have been erected in Madi- 
son, Wis.; Fargo, N. D.; Milwaukee, 
Wis.; Palmerton, Pa.; Sayville, N. Y.; 
Washington, D. C.; Gainesville, Fla.; 
Grand Junction, Colo.; Tucson, Ariz.; 
Fresno, Calif.; and Seattle, Wash. 





Move Ancient House 35 Miles 


TICK by stick, a 200-year-old house 


was moved recently from Southbury, 
Conn., to Noroton—a distance of thirty- 
five miles. Dr. and Mrs. L. T. Swift took 
a fancy to the house, engaged a builder to 
take it apart, move it, and reassemble it. 
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Plywood Crates Save Padding the Furniture 


ARRED, bro- 

ken or scratched 
furniture sold at re- 
duced prices at freight 
sales testify how hard it 
is to pack furniture so 
that it will ship safely. 
Ordinarily, large pieces 
are shipped in crates built 
of slats, making it neces- 
sary for the furniture to 
be wrapped and padded 
carefully. 

A new shipping box 
has now been designed 
to overcome some of 
these objections. It is 
made of plywood. Sin- 
gle panels of this light- 
weight wood form the 
sides of the crate, cover- 
ing the furniture com- 
pletely and leaving no 
seams or cracks through 
which dust and rain may 











seep. Consequently no Cu7tesy Atlas Plywood Corp'n 


padding is necessary, and 
the packing men can do 
their job in considerably less time. Ac- 
cording to its designer, the crate touches 


There are no seams or cracks through which dust and rain 
might seep, and the same crate can be used several times 


the furniture in only two places—the back 
and bottom, both unfinished surfaces. 








The right hand keeps striking the “type key” 
as the pointer is moved from letter to letter. 
The other key used is the word-spacing key 





Spark Plug Tester “Treats "Em Rough” 





Hammering and compression machines reproduce the conditions 
of rough usage to which the average spark plug is subjected 





O PROTECT 

motorists from 
trouble due to weak 
spark plugs, the 
United States Bu- 
reau of Standards in 
Washington is giv- 
ing spark plugs se- 
vere tests with an 
automatic vibrator. 
C. H. Roeder is 
shown here operat- 
ing the testers. 

The device at the 
left hammers the 
plugs several hun- 
dred blows a min- 
ute. Those that sur- 
vive this are then 
tested by the ma- 
chine at the right 
for leakage. 





Typewriter Has Only Two Keys 


i PLACE of the alphabetical key- 
board of the ordinary typewriter, the 
new machine at the left operates by the 
simple means of moving a pointer with 
the left hand and pressing two keys with 
the right hand. 

At the left of the machine is a plate 
showing the letters. The operator moves 
a pointer to the letter he wants, simul- 
taneously striking the “type key” with 
his right hand. This single “type key” 
prints whatever letter the pointer points 
to. By rapidly shifting pointer from letter 
to letter, simultaneously striking the 
“type key,” the typing is done. The 
other key used is the word-spacing key. 





Three-Wheel Skate Has Rubber 
‘‘Cushion”’ to Save Bumps 


URNING sharp corners on high is 
possible with the new type of roller 

skate shown below. It has only three 
wheels, a pair in front and a single one 
of smaller size 
under the heel. 
Answering the 
same purpose as 
shock absorbers 
on a car, there is 
a rubber cushion 
under the heel 
plate to take up 
the bumps of the 
roadandto 
““cushion the 
driving force.” 

All three __ heel 
wheels are rub- 
ber tired and ball bearing, containing two 
rows of balls. They are of the steel disk 
type, the front wheels being four inches 
in diameter; the rear one less than three. 

The novel cushion application is in- 
tended to make the new skates less tiring 
than the ordinary roller skates. 





Rubber cushion under 


absorbs shocks 














It’s Easy to Pick Your Club 
from a Golf Bag Like This 


PENING down the long side, the 
new type of golf bag shown above 
completely exposes all the clubs, making 
selection of clubs easy. When the bag is 
closed, it locks automatically. Rings hold 
the clubs in place so that they cannot 
slip out, no matter at what angle the bag 
is held. Each club is kept separate from 
the others and golf balls, too, may be 
carried in the bag. 

In appearance the new bag is similar to 
ordinary types, the ‘difference being a 
metal skeleton with special rings and 
clips for holding the balls and clubs. 





Ingenious Violin Plays Itself 


_ working on the problem for 
fifteen years, two French technicians, 
it is reported, recently completed the 
“Violonista,”’ a device that imitates me- 
chanically the playing of a violin. The 
machine uses a real violin and bow, and 
can be synchronized with a player piano. 








Ceiling Fan 
Swings Around 
in Circle 


aire person 
and_= every 
corner in the room 
gets a bit of the 
breeze from the new 
rotating electric fan 
shown at the left. 
It is a ceiling-type 
fan, mounted at a 
45-degree angle, and 
is geared so that it 
rotates completely 
around its hanger, 
throwing breezes in 
all directions and 
cooling a circle 
twenty feet in diam- 
eter. The rate of 
rotation is about 
five times a minute. 














It circles its hanger 
five times a minute - 
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Modern MagicLamp 
Betrays Frauds 


HROUGH the invention of a remark- 
able quartz lamp recently in Ger- 
many, it is now possible to detect, quickly 
and easily, frauds not only in pearls and 
wool fabrics but also in stocks, bonds and 
paper money. 

The new lamp utilizes the well-known 
power of ultra-violet rays to produce 
different tints and degrees of brightness 
in different materials. By this means, 
it makes it possible to distinguish im- 
mediately between animal and mineral 
matter. 

If you hold a pearl under the rays of 
this lamp, according to reports, it will 
betray instantly whether the pearl is real 
or synthetic. And if you want to deter- 
mine whether a fabric is really all wool, 
the lamp will instantly show whether 
cotton threads are present. 

Under its rays, counterfeit stocks, 
bonds and paper money are detected 
easily, for the slightest difference in the 
composition of the paper shows in a differ- 
ence of color under the ultra-violet light. 
It also reveals erasures or changes. 

Old parchment manuscripts, long un- 
decipherable, may now be read. Parch- 
ment is of animal origin, and the stylus 
and inks were mostly mineral. The chem- 
ical action resulting can be traced under ul- 
tra-violet rays, though the original writing 
may have been erased with pumice stone! 














Joist Saw Has Double Blades 


 igeegereg both cuts at the same time, 
to the same depth and in one oper. 
ation, this new joist notcher is designed 
to save time and labor. The two say 
blades are parallel, and the tool operates 
on the principle of a plane. Weighing 
only two pounds, it is easy to handle. 

















































New Paint Resists Even Acid 
ae. the substance forming 


the base of a remarkable new paint, 
is a hydro-carbon deposit found in com. 
mercial quantities only in Utah. It was 
only recently that a formula was found 
making this amazing product available in 
the form of paint. 

Materials coated with it, whether wood, 
metal or concrete, are said to be proof 
against the destructive action of acid, 
alkali, water, oxygen and nitrogen. After 
the paint has been applied, the solvents 
evaporate, leaving a solid, completely 
poreless veneer. 





500-Ton Excavator Rolls Easily on Caterpillars 


Med 


Almost shoulder-high to a man, huge 
caterpillars propel this million-pound 
giant safely even over soft ground 


T IS only within the last 
twenty years that excavating 


machinery was first mounted on 
caterpillars. Today almost all 


of the smaller shovels are equipped with 
this type of mounting, and the successful 
mounting recently of a 500-ton shovel 
indicates that it is just as practical for the 
giant machines. 

In spite of its tremendous weight of a 
million pounds, this new machine pro- 





pels itself across soft ground without 
difficulty. It is mounted on four units, 
each made up of two caterpillar belts @ 
yard wide. It turns corners easily com- 
pared with truck-mounted machines. 




























HRILLS and fun and lightning speed 
racing are in store for visitors to 
amusement parks where the brand-new 
bicycle ride above, just invented, is being 
installed. Sixty bicycles set on four mov- 
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Bike Races on Spinning Runways Thrill Amusement Parks 


ing runways speed on stationary steel plat- 
forms. The rider pedals his bicycle as he 
would on the street, but goes much faster, 
since at the same time the vehicles are 
spun around the circle by motors. Riders 


can race those on other tracks, though of 
course the inner and shorter tracks have 
an advantage. This newest thriller has 
had safety tests and is said to be both fool- 
proof and accident-proof. 





More Work for Safe-Crackers 
AFE-CRACKERS will have to apply 


their ingenuity to overcoming still an- 
other obstacle, if the concrete safe intro- 
duced in Paris becomes generally adopted. 
This safe has an outer wall of solid 
concrete; consequently, it is said, there is 
no danger of demolition by fire or from 
the application of chemicals. It has a 
central core of steel, reinforced with a 
solid wiring of steel, and the concrete is 
placed around this material. 





Protecting the Tunnel Autoist 


ARBON monoxide, the poisonous 

constituent of automobile ‘exhaust 
gases, presents a serious problem to the 
designers of vehicular tunnels. Where 
traffic will be heavy, as in the vehicu- 
lar tunnels under the Hudson river at 
New York City, now nearing completion, 
special precautions must be taken. 

A new apparatus now protects motor- 
ists by measuring the.amount of the poi- 
sonous gas present in-the tunnel. It is 
said to be the most sénsitive instrument 
known for determining carbon monoxide, 
attaining the sensitivity of one part per 
million. It was devised by chemists of 
the Bureau of Mines. 





Odd Camera Doesn’t Need Films 
NSTEAD of taking pictures on films, 


the novel camera above takes them on 
sensitized cards which give you finished 
pictures a few minutes after exposure. 
At the back of the camera is a light-proof 
sleeve, through which you insert the cards. 
After exposure the card is put in a devel- 
oping tank, which is part of the outfit. In 
a minute or two the card is removed and im- 
mersed in water, and the picture is done. 










Looking at it from the outside, you mightn’t know this was a Diesel 
€ngine. The complete inclosure is a new feature of such apparatus 


g Engineers Double Speed of Diesel Engine 


PENING new fields 
of application for 
Diesel engines, the new 
machine at the left is said 
to be the only one on the 
market of its kind espe- 
cially adapted for pow- 
er wheels, cranes, in- 
dustrial locomotives 
and so on. Its speed 
range is approximately 
double that of others, 
while its weight has 
been reduced propor- 
tionately even more. 
It is also novel in being 
completely inclosed and 
in being lubricated au- 
tomatically. 


New Idea for Battery Charging 
A SIMPLE oxidized surface of copper 


could replace vacuum tubes, acid 
solutions, or mechanical vibrators in cur- 
rent rectifiers, which change alternating 
into direct current for charging storage 
batteries and operating radio sets, accord- 
ing to L. O. Grondahl, of New York. 
By subjecting metallic copper to high 
temperature, oxide of copper forms on 
its surface. Grondahl has found that this 
layer allows an electric current to pass 
through it in one direction only. If an 
alternating current is passed through, he 
Says, it is changed into a current which 
flows only in one direction. 





A Microscope for Everyday Use 


OR the amateur microscopist, the new 
pocket microscope illustrated below 
has several special advantages. The 


. tube can be removed from the base and 


placed directly on the object to be ex- 
amined, unlike the average microscope 
in which the object must usually be 
placed on a glass slide or card. A mirror 
ordinarily underneath the “stage”’ of the 
microscope may be placed above it when 
the base is removed, to throw reflected 
light down on the object. 

Though inexpensive, the new imstru- 
ment has a wide range of magnification. 





Clothing, seed and .fur 
salesmen should make good 
use of this little microscope 
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Wielders of Knife and Chisel 


Schoolboy Sculptor Amazes Experts 


Like other boys, he started ‘“‘just whittling” scraps of wood, anything 
he could find. But Everett Dupen, above, of Los Angeles, had more 
skill in his finger tips than most boys and he kept at it until, at thirteen, 
he has carved figures causing wide comment. Sculptors and artists of 
national reputation have examined and praised his work. He is shown 
here putting the finishing touches to a wooden figure of Joan of Arc. 
On the table are also a Viking ship, figures of a Greek javelin thrower, 
a man playing a harp, a horse, an Indian and a tiny bust of Dante 





Famous Artist Has Carving For Hobby 


Three years ago a friend of Mark Fenderson, well- 
known artist, of New York City, gave him a dis- 
carded wood carving bench. Mr. Fenderson began 
playing with the tools, with the result that illustrating 
in wood soon became an absorbing hobby. He uses 
solid oak with dovetails and pins, no nails or screws. 
His. furniture is distinctive because of its unique 
pictorial decorations. Bugs, bats, Indians (as in the 
cabinet door at the right), angels, witches, and grass- 
hoppers dance on his pieces. An old-time circus pa- 
rade and a “Covered Wagon” procession adorn others 


Indian Stalks Wild Beasts 
to Model Them 


Seated out in a lonely forest, 
motionless as part of the land- 
scape, an Indian sculptor of the 
Far West watches for hours the 
wild beasts that still haunt these 
regions. Only the movement of 
his hands betrays that he is alive. 
He is John L. Clark, Blackfoot 
Indian, whose wood carvings of 
wild animals, made as he sees them 
at water holes or feeding and play- 
ing in valleys, are being shown in 
leading art museums. Practically 
all of his small figures are made 
with pocketknives—the picture at 
the left shows him putting finishing 
touches with a chisel, but the real 
work had been done with a knife 


Whittles Wooden Portiere 
of 3,000 Parts 


This marvelous portiere is made 
entirely of chains of wood, 3,000 
links altogether. It cost B. Lar- 
son, of Brooklyn, N. Y., only $32 
worth of American walnut, but 
more than 2500 hours of patient 
labor. He whittled each chain 


est “iat from one piece of wood, without 

Right: Some of the Indian oi eet ie ‘ any breaks, using homemade 
sculptor’s pocketknife ‘“‘whit- knives. Laison offers to whittle 
tlings”’ hi ine a single huge chain out of a Cali- 
. ~ yore lg fornia redwood tree if someone will 
take the trouble to mail him one! 
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They Tried the Unusual 
—and Made Good 


Homemade—But It Sweeps Clean 


If the street cleaners don’t pick up all the 
dust in August Bertram’s neighborhood in 
Brooklyn, N. Y., he hops into the strange- 
looking vehicle above and does the job 
right. The 76-year-old inventor says that 
his machine does the work of six men. An 
old flivver forms the skeleton, and the motor 
running it turns a revolving brush creat- 
ing a vacuum, and drawing dirt into a tank 


Oldest Woman Telegrapher 
Seventy years old, Mrs. Bella B. Toner 
(right) holds the distinction of being the 
oldest woman telegraph operator in the 
country. For fifty years she has been sta- 
tion agent at New Centerville, Pa. She uses 
anancient ‘‘tape’’ telegraph instrument—so 
old that the railroad has only one other like it 


A Back-Yard Goldfish Paradise 


When this “‘farmer,”’ above, goes out to 
work, he takes a net instead of spade 
and hoe. Mr. and Mrs. J. G. Gray, of 
Los Angeles, have a strange back-yard 
farm—their crop is goldfish. Fresh- 
water snails and water lilies are 

also grown in the tanks of concrete 


Birds Out of Dried 
Gourds 


Not wood or stone, but dried 
fruit, is the material used for 
“sculping” by Kaloo Patel, 
Hindu farmer, of Indore, central 
India (right). Out of gourds he 
models lifelike birds and fishes, 
by skilful trimming suggesting 
€ven the texture of feathers 


gay? 


atete 


**Here’s the Icewoman!’’ 


An ice company in Los Angeles 
wanted to find out why house- 
wives weren’t using more ice. 
Miss Fleeta Evans (above) vol- 
unteered to find out, and decided 
that the best way to do it was 
actually to deliver the ice her- 
self. Now she is delivering lec- 
tures for housewives featuring 
ways in which ice can be used 


She Pounds the Anvil 


“The smith a mighty woman 
is she, with brown and sinewy 
arms.”’ So say the school chil- 
dren of Marshall, Texas, as 
they pass the smithy where 
Mrs. J. A. Matthews (above) 
daily swings her twelve-pound 
sledge -hammer. © With the 
dexterity of a man, she shrinks 
wagon tires and puts them on 
the wheel. She’s expert at shap- 
ing and fitting horse-shoes 
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_ Radio Set Built in a Baby Grand Cabinet 































T LOOKS like what it 
isn’t—this deceptive 
piece of furniture shown at 
the left. A casual glance at it 
would tell you that it was a 
tiny baby grand piano. But 
it produces harp, clarinet 
and banjo music as well as 
piano—in fact, any music 
that happens to be broad- 
cast when you tune in. On 
occasion, it is even a “talk- 
ing piano,” when the radio 
program schedules speakers. 
This unique radio cabinet 
‘contains a six-tube tuned 
radio-frequency outfit home- 
built,with cone loudspeaker. 
The top of the piano acts as 
a sounding board. 








Rope Shot Out by New Gun 
Aids Sinking Ships 


i THE seas are too heavy to lower life- 

boats, rescues are often made by shoot- 
ing life lines from the deck of the vessel 
standing by. A new type of line-throwing 
gun, small and compact, made to be shot 
from the shoulder like a rifle, was used 
recently in a spectacular rescue of sailors 
off the coast of England. As shown at the 
right, the line is contained in a cylinder 
at the end of the gun barrel. 








How Much Do YOU 
Know about Science? 


HE following ten questions, 

each relating to some funda- 
mental fact of science, were selected 
from hundreds sent in by readers. 
How many of them can you answer? 
Turn to page 165 for the correct 
answers. 


1. What is the so-called 
“second wind”’ of the athlete? 

2. What muscles are used 
when you sneeze? 

3. Why do we see small details 
that do not appear in a photo- 
graphic picture of the same sub- 
ject? 

4. Why do some kinds of wood 
float while other kinds sink? 

5. When can you see a rifle 
bullet while it is traveling 
through the air? 

6. Why do some radio loud- 
speakers distort the music? 

7. Why do nickel-plated sur- 
faces sometimes rust? 

8. Why does it take a long time 
to boil an egg on the top of a high 
mountain? 

9. Why isa gas stove flame blue 
while a gas burner gives a bright 
yellow light? 

10. Why is a differential gear 
needed in the rear axle of an auto- 
mobile? 
























A shot throws out the 
lifeline toward the sink- 
ing ship, uncoiling its 
full length despite winds 


DisEasEs of bees, fishes and plants, caused 
by protozoa, may be banished, it is said, 
by oxygen applied under pressure. 
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Keeps Swimmer’s Smokes Dry 
°F geen it is a risk to leave cigarettes 


or money on the beach, swimmer 
can now carry these into the water with 
them, in the special waterproof case shown 
above. There is a holder in the case for 
cigarettes and matches, but when money 
or jewelry is to be carried the cigarette 
holder is removed. The case is metal with 
a rubber piece fitting snugly in the top 
and is fastened to the swimmer’s belt, 


Build Huge Dam in Maryland 
USCLE SHOAIS will take third 


place in water power capacity when 
a tremendous development on the Susque- 
hanna river in Maryland for the Phila- 
delphia Electric Power Company is com. 
pleted. The station will develop 350,000 
horsepower, 90,000 more than Muscle 
Shoals. 

A dam 4,800 feet long will be built across 
the river, making a lake covering 8,100 
acres, which will completely submerge the 
little town of Conowingo, Maryland. 
Seven enormous water wheel electric gen- 
erators will generate electricity which 
will be sent over a 220,000-volt transmis- 
sion line to Philadelphia. 


PressED flowers mounted on cards for 
botanical study are more durable if sub- 
jected to a treatment devised by F. M. 
Woodruff, curator, Chicago Academy of 
Sciences. Dipping in transparent liquid 
celluloid produces a permanent coating. 





Novel Electric Clock Runs on New Principle 


HE remarkable new electric clock 

shown below has no key because it 
never needs winding. It is simply con- 
nected to a light socket or wall plug. The 
current must be of the alternating type, 
as the clock will not run on direct cur- 
rent. ’ 
While electric clocks are not new, this 
one operates on an entirely new prin- 
ciple. It is not controlled by a master 
clock at the central power station, as 
such clocks have been up to now. There 
is a small device in it 
that is connected to 
the gear wheels. As 


the illustration shows, it looks much like 
the audio transformers used in radio re- 
ceivers to amplify sound. Actually it is 
a tiny synchronous motor that always 
keeps in step with the alternations in the 
electric current. 

Modern power plants regulate the fre- 
quency of the alternations in current so 
exactly that the clock is said to run for 
weeks or even months with only a few 
seconds’ error. 












An ordinary clock frame- 
work can house this unique 
timepiece. The diminutive 
motor keeps step with 
the alternations in current 
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Shows Where Your Money Goes © 


AKING care of the pennies will take 

care of the dollars, the old copybooks 
advised. A pocket bookkeeper like the 
one shown above will tell you where the 
nickels and dimes go, too. 

A ruled paper strip winds around a 
evlinder, and can be moved forward or 
reversed. The strip is ruled for date, 
item, amount received, paid, and balance. 


His Barbed Wire Fences Relay 
Radio to Neighbors 


ARBED wire fences can carry radio 
concerts as well as any other kind of 
wire. So a young farmer, Perry Brown, 
who lives in western: Kansas, connected 
his receiving set to a barbed wire fence 
nearby and now entertains farmers for 


miles around. Similar connected fences 


stretch in all directions inclosing his 
land, and neighbors who want to hear 
the radio concerts have only to tap the 
wire. The dry cedar posts used in the 
fences insulate the radio current from the 
ground as it travels along. 


Gramophone Has No Tone Arm 


NEEDLE, a cone and a record are 

all that is needed to make a gramo- 
phone, according to a recent invention of 
a professor of physics at Sydney Uni- 
versity, Australia. No sound chamber, no 
arm for the needle, and no reproducer are 
necessary in its construction, it is report- 
ed. The cone is made of a special kind of 
Australian wood that acts as a resonator 
and is attached directly to the needle. 


LivE ELECTRIC wires strung through the 
trees are the latest means for fighting the 
destructive codling moths that infest the 
orchards and rose gardens of the North- 
west, keeping off the pests with an operat- 
ing time as brief as five minutes a day. 
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Pest-Trapping Cage Covers the Whole Tree 





N ITS fight against pest 

that destroy our fruit 
trees, the United States De- 
partment of Agriculture is 
trapping them in huge cages, 
as shown at the right, big 
enough to fit over a full- 
grown tree. Infested trees 
inclosed in the cages are 
sprayed with different kinds 
of material to determine the 
percentage of insects killed 
by them. The insects fall on 
canvas covering the ground 
in the inclosure and are identi- 
fied and counted. ig 

The cage, built in sections, 
is moved easily from one 
place to another. 
































Catching the ball, you 
then bring the handles 
together, the net tautens, 
and you return the ball 


Tennis Handball—A New Game 


ROM Europe comes a new game, 
something like tennis, something like 
handball, but actually neither. A light 
ball is used, and the player catches it in a 
net hung between two handles, as shown 
above. The handles are hinged, and when 
they are closed the net tautens and the 
ball is flung into the air. 
The game is played with a court net as 
in tennis, scoring points each time the 
ball is missed. 





Motor Bus Stores Passengers’ Baggage on Roof 


Built-in baggage com- 
partments on the roof 
of this motor coach 
provide additional con- 
venience for passen- 
gers on long bus trips 















NE disadvantage of traveling cross 
country by motor bus is that often 
you can’t carry much baggage. In a 
motor coach route between Portland, 
Ore., and Seattle, Wash., however, space 
for luggage has been provided on the 
roof. There it is kept both dust-proof 
and weather-proof, packed 
away snugly in two racks. 
Each rack is divided 
into two compartments. 
Baggage for more 
distant points can 
be segregated from 
the rest. Being 
distributed, the 
weight of the bag- 
gage eliminates 
strain on the axles, 
the additional 
weight itself reduc- 
ing wind resistance. 


Doctors to Learn by Movies 


EW discoveries in medicine, difficult 

and unfamiliar operations, and so 

on, are to be made into movie films so that 

physicians all over the country may study 

them, according to a plan of New York 
City medical authorities. 

These films will form a “medical film 
library,” and will aid small-town and 
rural physicians. Timing the slow-motion 
films just as deliberately as they wish, 
they will be able to see how certain 
new operations are performed. 








KNOW YOUR CAR 
VAs Se the modern lacquer- 


type auto finishes are ex- 
tremely durable, one substance in 
common use will seriously damage 
them. That substance is alcohol. 

You can spill alcohol over the 
hood when you are putting in your 
winter supply and little damage 
will result if you have an ordinary 
paint and varnish finish, but spill- 
ing alcohol on the new lacquer 
finishes is sure to leave marks 
that cannot be eradicated by care- 
ful washing. 

While the new methods of cover- 
ing the surface of your automobile 
give you a finish that is durable, 
your car can be kept attractive 
much longer if you take care of it. 
Follow these simple rules: 

1. Dust your car frequently 
and carefully. 

2. Always use clean, soft rags 
for dusting. 

3. Wipe off the rain drops with 
a clean piece of chamois after you 
have been out in the rain. 

4. Polish thecar after you have 
dusted it, using a piece of old silk 
cloth. ; 

5. If you want to use a liquid 
polish, buy only the kind recom- 
mended by the manufacturer of 
the particular material used in 
finishing your car. 
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Movie Camera Runs Itself While You Act in the Picture 
















A famous actress—Billie Burke—making 
her own movies with the new camera 


Double Value from Gas Heat 


UCH of the heat wasted in gas 
cooking need not be lost but can be 
saved and used again, according to the 
inventor of an ingenious device made for 
this purpose. Excess heat from burners 
in the front of the stove is conducted to 
the back of the stove and used under other 
utensils. There is usually a surprising 
amount of such excess heat under cooking 
utensils, says the inventor. 





Do Your Weeding 
Standing Up 
EEDING 
and __back- 
aches go together— 
any gardener will 
tell you that. But 
that’s if you stoop 
over and pull the 
pests by hand in the 
good old-fashioned 
way. A new way is 
to use a weeder that 
you work with your 
foot. The one illus- 
trated has a curved 
iron cleft at the end, 
about six inches 
long, riveted to a 
long wooden handle. 
The curved iron 
fits around the root 
* - of the weed and 
lifts it up. The tool 
is used like a spade, 
your foot pressing 
on a steel brace. 





The tool fits around 
the root of the weed 








A Fascinating New Game 


OU can look forward to a lot of 

fun and fascinating competition 
playing the best game of the year, to be 
introduced in next month's issue. 

This game is an entirely new discov- 
ery. It is as captivating as cross-words 
and as scientific as chess. There'll be 
cash prizes for the best players, too. 




















Right: The new x “ 
movie camera. All 
you do is frame the 
scene in the finder 
and press a lever, 
starting the motor. 
Below: The projec- 
tor for these films 


S EASILY as you make 
snapshots, you can make 
movies with this newly developed 
motion picture camera that weighs 
only five pounds. Run by a sprin 
motor and loaded with 100 feet of 
film, it records more than fou, 
minutes of action. 

It has a fixed focus, so no focus. 
ing manipulation is needed. Press. 
ing a lever starts taking the pie. 
tures. There are two finders, one 
for making pictures at eye level 
and another when the camera js 
held waist-high. 

Not only can you make movies 
with this new camera, but you ean 
act in them yourself. To do this you sim. 
ply set it ona tripod, start the motor, walk 
into the picture and take part in the action! 

The same film that was used in the 
camera is also used in projecting the pic- 
tures on the screen. A new amateur pro- 
jector will screen these films with an 
image of thirty by forty inches at a dis. 
tance of eighteen feet. 








Rowing in the direction you are facing is 
quite easy, with these ingenious oarlocks. 
A bolt prevents slipping, and the device 
can be adapted easily to your old oers 


You Face Ahead When Rowing 
with These Oarlocks 


ITH your rowboat equipped with 

the curious oarlocks shown at the 
left, you can face the bow of your boat 
and look ahead in the direction in which 
you are rowing. There is no danger of the 
oars slipping from the locks, as they are 
fastened by a bolt. 

Another unusual feature of this device, 
invented by Fernando Lopez Cervera, of 
Mexico City, is that the oars can be folded 
and turned inside the boat when not in 
use. They can also be shortened or 
lengthened by adjusting a bolt in the 
shell which holds them. 

Your old oars can be adapted easily to 
these attachments. They measure eleven 
inches in length when folded, and weigh 
about seven pounds each—light enough 
to carry. They can be detached from the 
boat simply by removing a bolt. 





Road Garden Slows Up Cars at Grade Crossing 


OTHING could be simpler than the 
plan pictured below to force motor- 

ists to slow down at dangerous grade 
crossings. Right in the center of the road, 
on either side of the railroad track, is a 
half-circle garden. To get around this and 
through the narrower “neck”’ of road, the 


motorist has to watch out and slow down 
—thus saving himself from danger, wheth- 
er he is on guard or not. 

Heavy highway guards have been 
placed at this point, too, to prevent pos- 
sible skidding into the tracks when the sur- 
face of the road is wet and slippery. 




















A new idea to guard motorists at dangerous railroad crossings—a semicircular garden 
right in the center of the road, forcing autoists to slow up and drive around it 
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Ties Eraser to Your Typewriter 
“THIS new device automatically keeps 
: om typist’s eraser always in the most 
convenient place. A tough and durable 
cord attaches the eraser to a spring- 
operated reel inside a small metal drum 
fastened to the typewriter frame. When 
the eraser is released after use, the reel 
pulls it back to a position convenient to 
the right hand. The eraser itself can be 
of any disk type. 


Pocket-Size Balloon Gives 
Short and Thrilling Rides 


MALL enough to be fitted into a 


haversack is the strange balloon in- 
vented by Norman Meadowcroft, aircraft 
engineer, of Hammondsport, N. Y. It 
weighs only ninety-nine pounds when 
fully equipped, but gives short air rides. 
When filled with gas, the rubberized 
fabric bag is about twenty-one feet in 
diameter. The carrying device for the 
pilot is supported by ropes attached to 
the bag. A horizontal propeller is mounted 
so that it may be turned and maneuvered 
by pulling on the ropes. 
The balloon has ascended as high as 
$40 feet, and has remained in the air for 
two and a half hours, the inventor says. 


As a German mechanical engineer who 
has been in this country only two years, 
I wish to say that PopuLtar ScrENCcE 
Monruty is the best magazine I have 
ever read, and I hope I shall never be 
without it.—W. G. E. P., Hudson, N. Y. 
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Has Your Town an Automatic Grocery Store? 





P” GROCERIE * 
FOR LES: 





gave-U-SHOPS 











RESS a button, and the potatoes and 

sugar you want are delivered to 
your door! Her morning marketing is 
just that easy for the housewife who lives 
in Inglewood, Calif., where novel auto- 
matic grocery stores have been set up on 
leading street corners. 

The shopper looks at the goods dis- 
played in permanent show cases and 


punches a button underneath what she 
wants. An order card comes out, she writes 
her name and address on it and drops 
it into a slot. The goods are delivered 
to her home from a central warehouse. 

As shown in the photograph, a _practi- 
cally complete line of groceries is offered, 
for only samples; taking up little space, 
are displayed. 





It works like an au- 
tomatic atomizer. 
You don’t press or 
pump, but simply 
plug into an electric 
outlet and aim thegun 










Hot Steel Roller Removes Snow by Melting It 


ELTING snow may prove the 
quickest and most economical way 
of removing it from city streets. The new 


“snow converter’ shown below, it is 
said, will remove snow and ice from 
streets at a cost of 20 cents a cubic yard 
as compared with 











$1.65, the present 
cost. 

A seven-foot roller 
of half-inch steel at- 
tached to the front 
of a motor truck is 
heated internally by 
oil burners and fueled 
under pressure from a 
supply tank mounted 
on the truck, It main- 
tains a terrific degree 
of heat. The roller 
can be raised to melt 
snow piles and drifts 
as well as the even fall 
on the streets. 

The roller travels 
through the streets 
‘| at a speed of three 








A new sight in some of our big cities this winter will be these sizzling 
“melters,” crawling their way through the streets after a heavy snowstorm 


miles an hour, melt- 
Ing snow as it goes. 


A New Weapon to Fight Bugs 
ls ee is a new weapon to help you 


fight insect pests in your home—or 
factory. It is an electric spraying tank, 
illustrated at the left. Sufficient force is 
generated to throw a fine spray of disin- 
fecting liquid a considerable distance, to 
the ceiling or inaccessible corners. 
The disinfecting liquid is contained in 
a tank, as shown in the picture, and a 
motor drives the blower. In effect, it is 
an automatic atomizer. If desired, the 
tank can be removed and the machine 
used as a dust blower. 


Straddles Plants in Cultivating 
Cy= trip down a row of onions, beans 


or corn with this new hand cultiva- 
tor will complete the cultivation in half 
the time required by the single-wheel 
plow, says its inven- 
tor, Captain C. C. 
Hall, of Williams- 








town, W. Va. It straddles rows of plants 
of any width up to seventeen inches, and 
up to eighteen inches high. One of the 
handles and plow frames can be removed, 
if desired, leaving a complete single plow. 
Or the positions of the plow frames can be 
reversed, making a between-rows culti- 
vator. The plants may be cultivated very 
close without injury from the wheels. 













Purifies Water by Electricity 


Of all the processes of purifying water— 
filtration, distillation, boiling, and so 
on—the newest is the hydroelectric 
process, illustrated in the household 
water purifier shown above. This de- 
vice plugs into your electric circuit, and 
is said to remove all sewage, trade 
waste, undesirable tastes and other con- 
tamination from your water supply 

















Gravity Times 
This Egg Boiler 


An automatic timing de- 
vice, operated by gravity, 
which keeps eggs boiling 
just as long as you set it 
for, is a feature of the novel 
egg boiler above. It fits 
over the kettle and pulls 
the eggs up when they are 
done. The egg rack is at- 
tached to a weight that 
runs the time mechanism 


Warms Baby’s Milk 
Wherever You Go 


Where gas or electricity 
isn’t available or con- 
venient, warming baby’s 
milk may be accomplished 
on the specially designed 
“canned heat” milk warm- 
er shown at the right. The 
bottle fits in a container 
and the container is placed 
over the alcohol flame. 
It will come in handy when 
traveling and on: picnics 
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More Short-Cuts for 


Electric Fixtures That Aren’t Fixed, 

































Shoe Polish Like a Shaving 
Stick 


A new kind of shoe polish (above) 
comes in handy stick form like shaving 
soap, is said to be odorless, and, ac- 
cording to the maker, will not soil your 
hands. The poiish is specially designed 
to make shoes waterproof and to pre- 
serve the leather. Its novel form makes 
it convenient to carry in the pocket 


The ‘‘Vac’’ Now 
Waxes Floors 
The vacuum cleaner at the left, if 
you notice, is not “sweeping”’ a car- 
pet but polishing a waxed floor. A 
new polishing attachment, easily 
adjusted, fits the vacuum 
cleaner nozzle and is oper- 
ated by the same motor. 
Since the secret of fine 
floors is a little wax fre- 
quently applied, this latest 
accomplishment of the 


“vac” will be welcomed 


Electric Light 
Fixtures That 
Aren’t ‘‘Fixed”’ 
Plugging-in your electric 
light fixtures as you would 
attach a toaster or iron is 
possible with a new base for 
fixtures (right). The fix- 
tures can thus be removed 
for changing the furniture 
around—or, when you move, 
you can take your lighting 
fixtures with you. The elec- 
trical connection is made 
with the standard plug. A 
special construction behind 
the outlet in the wall gives 
firm support to the fixture 
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Grapefruit Corer Saves the Juice 


When the knobs of this grapefruit corer 
are down, a sharp-edged scoop fits in per- 
fect contact with the inner wall of the tube, 
leaving the full opening. When the knobs 
are raised, the sharp edge of the scoop 
crosses the lower inside diameter of the 
tube, shearing off the bottom of the grape- 
fruit core and pressing out all the juice 














Tooth Paste Server Fastens to Wall 


Even Johnny won’t waste the tooth peste if 
he can squeeze it out of the server shown 
above. Turning a key delivers the correct 
amount of paste. The tube winds around a 
roller and is compressed between the broad 
blades. New tubes are inserted easily. The 
device can be used for shaving cream, too - 
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Efficient Housekeepers 


New Table Stove and Other Helps 











Supports the Bottle 
in Feeding Baby 


The new nursing bottle holder at 
the left makes it unnecessary to 
hold the bottle yourself to the 
baby’s mouth every time he is 
fed. Made of metal, it is easily 
attached, at any angle, to thetrayof 
a high chair or toa baby carriage 
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Pancakes or Waffles—Both from 
One Stove 


Waffles today, pancakes tomorrow—both can 
be made on the same combination electric stove 
and right at the breakfast table, too. One side 
of the reversible plates is in waffle iron form, the 
other side smooth, as shown above. Or the 
plates can be removed entirely, leaving hot 
plates to use for frying eggs or cooking coffee 








Rubber Holder Saves the Soap 


Asaver of soap is the rubber bath sponge be- 
low, which holds either a whole cake of soap 
or small pieces. The sponge is fastened shut 
by slipping a bone button through slots in its 
rubber tips. It is good for massaging, too, 
the soap oozing out through perforations 


Squeezing the Handle 
Sifts the Flour 


Squeezing the handle of the 











one-handed flour sifter above 
agitates the screen within and 
sifts the flour, making it pos- 
sible to stir batter in the mix- 
ing bowl with the other hand 











Tea Ball That Works Like Scissors 


You can make a cup of tea more quickly with 
the scissors-like tea ball shown at the right. It 
springs shut, and having a long handle, can be 
stirred about in the pot until the tea is the right 
strength. It holds enough tea for several cups 














Guards Hand in 


Bottling 








Cloth JellyStrainer 
Fits on Any Kettle 


In jelly making season, 
this straining outfit (left) 
prevents many a scald 
and helps in making clear 
jellies. Two straining 
cloths fit in a metal 
rame, one inside the 
other. These may be 
wesked easily. The 
frame is adjustable so 
that it may fit on the rim 
of any ordinary size of 
kettle, and collapses so 
that it takes up very lit- 
tle room in the cupboard 





In case the bottle breaks while you 
are bottling catsup or grape juice, 
this capper, above, protects your 
hand. The protector is the cir. 
cular metal piece above the cap 


Hooked Blade Peels 
Oranges 


We'll all eat more oranges, now 
that a peeler has been invented 
(left) to make the job of skinning 
them less messy. The orange is 
scored around, a little hook on the 
end of the blade is inserted, and 
the skin is neatly ripped down 























Press the Top—Out Comes a Pin 


Press the top of the box at the right, and out 
comes a pin—head first, too. It is a con- 
venient accessory for the dressing table, 
as well as for the sewing room or the office 
desk. Picking up a pin from a dozen others 
in a tray often pricks the finger, and extract- 
ing them from a paper of pins is tedious. 
This ingenious box offers a new solution 
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Easily Built Receiver Uses 
the Latest Types of Audio 
Tubes with Remarkable 
Economy—How to Make It 


By Aurrep P. Lane 





ERE is a modern five-tube radio 
receiver, easily built, that com- 
bines to the highest degree the 

qualities you want most. It is remarkably 


sensitive to weak signals. Tuning is 
almost knifelike in sharpness—as sharp, 
in fact, as is possible without causing 
distortion. ‘The volume is tremendous, 
and the quality of the reproduction is 
practically perfect. All musical notes, 
from the lowest to the highest, come out 
of the loudspeaker with clear, lifelike 
fidelity. 

Combined with these advantages is 
another feature of great importance to the 
radio fan who does not possess a B- 
battery eliminator. This new PoruLaRr 
ScrENcE five-tube receiver is extraordi- 
narily economical of B-battery current 
even when used with the latest and most 
powerful types of audio amplifying tubes. 

The Popular Science Institute of 
Standards has carefully tested and ap- 
proved the model receiver. The figures 
for B-battery current consumption given 
elsewhere in this article were determined 
during the official tests. 

The design incorporates several novel 
features that will make it particularly 
easy for you to build this receiver. The 
subpanel is made by cutting 5% of an inch 
from the end of a standard 7 by 24 inch 
front panel. Simple brass right-angle 
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You Can Build 
It Easily 

Fig 1. A standard 
type of cabinet, 
standard panels and 
plain brass brackets 
form the framework, 
and the arrangement 
allows plenty of 
room for any stand- 
ard parts approved 
by the Institute 


brackets are used to attach the subpanel 
to the front panel, and the weight of the 
subpanel plus the instruments mounted 
on it is supported at the ends by wooden 
strips nailed to the inside of the cabinet 
and by the binding post panel at the back. 
And should you prefer to use a wooden 
baseboard instead of a composition sub- 
panel, no change need be made in the 








Ask Us! 


END for the list of radio appa- 
ratus approved by the Popular 
Science Institute of Standards. It 
will help you to choose parts that will 
enable you to build a satisfactory ra- 
dio receiver. 

Remember, also, that blueprints 
Nos. 54 and 55 listed on page 92 will 
prove a great help. 

We want you to make a success of 
building this powerfui new set. If 
any points do not seem clear or you 
want any special information about 
the proper parts to use, we will be 
glad to answer all questions without 
charge. Please make your letters as 
detailed and specific as possible and 
address them: Radio Editor, Popular 
Science Monthly, 250 Fourth Ave- 
nue, New York City. 














Tested and Approved by the Institute of Standards ) 


This model five-tube receiver passed the tests of the Popular Science In. 
stitute of Standards with a very high rating. During the actual work. 
ing test in the Radio Laboratory, the receiver drew only 15 milliamperes 
of current from the B-battery when used with the new 171 type power 
tube, or 8 mils when tubes such as the UX112 or Mu6 were -laced in the 
last socket. You get maximum life from B-batteries with this receiver 














arrangement of the instruments except to 
make special brackets for the balancing 
condenser H and inductance switch W. 

The complete details of this method of 
subpanel mounting and support, together 
with a large-sized picture wiring diagram, 
are given in blueprints Nos. 54 and 55, 
listed on page 92. You will find these 
blueprints a great help in building a set 
exactly like the model receiver. 

The circuit of the new set consists of 
one stage of radio-frequency amplifica- 
tion, a regenerative detector, and a stage 
of transformer-coupled audio-frequency 
amplification followed by two stages of 
resistance-coupled audio amplification. It 
is arranged for the use of any of the latest 
types of power tubes in the last audio 
amplifying stage, and a choke and by-pass 
are included to improve the quality by 
preventing any flow of direct current 
through the loudspeaker. This eliminates 
any chance of demagnetizing the loud- 
speaker or burning out the windings. 


we INTERSTAGE jacks are included 
in the circuit because best results 
always are obtained by operating the 
loudspeaker on the power tube in the last 
stage with the volume regulated to suit by 
rheostat 7’. 

All five tubes are controlled by self- 
adjusting rheostats with a hand operated 
rheostat in series with the self-adjusting 
rheostat connected to the radio-frequency 
amplifier tube. By turning this rheostat 
T you can cut the broadcast music or 
speech from full volume down to complete 
silence without affecting the quality. 
Incidentally, this method of filament con- 
trol makes it possible for any member of 
the family to operate the receiver, since 
there is no possibility of damaging the 
tubes by burning them too brightly. 
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The receiver is designed for use with 
an outdoor antenna of from thirty to 
130 feet, and it will give excellent 
results with a short indoor antenna. The 
tapped antenna coil and inductance switch 
W will make it possible to adjust the set for 
the best possible combination of distance- 
getting ability with selectivity depending 
on local radio reception conditions and 
the length of the antenna. Here are the 

you will need for the construction 
of the receiver: Lae 

Aand B—radio-frequency tuning unit. 

(C, D and E—detector tuning unit. 

F—radio-frequency choke coil. 

G1 and G2—variable condensers, .0005 
wr —-midget variable balancing con- 
denser. ; 

Ji—grid condenser .00025 mfd. with 
clips for grid leak. 

J2—tickler by-pass condenser .0005 

fd. 
m Jg—C-battery by-pass condenser .01 

fd. 
OE -eadio by-pass condenser 2 to 4 
mfd. 

K—audio transformer. 

I—audio-frequency blocking choke. 

M1, M2, M3, M4 and M5—vacuum 
tube sockets. 

N1andN2—resistance-coupling mount- 
ings. 

B1—arid leak 2 to 8 megohms. 

R2, R3, R4 and R5—coupling and leak 
resistances .1 megohm (100,000 ohms). 

81, 82, S3 and S4—self-adjusting rheo- 
stats size 1A. 

S5—self-adjusting rheostat size 112. 

T—25-ohm rheostat. 

U—open circuit jack. 

V—filament switch. 

W—inductance switch. 

X1 and X2—standard composition 
panels 7 by 24 by 3% inches. 

Y—binding post panel 14% by 12 
inches. 


Eleven binding posts, two vernier 
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dials, two knobs, strip brass 4% by % 
inches, bus wire, spaghetti, screws and 
nuts. 

All of the parts used in the receiver 
are of standard construction and can be 
obtained from any dealer in radio sup- 
plies. The design of the set allows plenty 
of room for parts of almost any make on 
the market. 

Most radio fans will prefer to buy the 
tuning units A, B and C, D, E already 
wound and mounted; but for the benefit 
of those radio fans who wish to wind 
their own coils, here are the specifications. 
Coil A is wound with 15 turns of No. 24 
single silk-covered wire tapped at the 
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Follow This Picture Diagram When You Do the Wiring 


Fig. 4. When the picture wiring diagram shows one wire connecting to another, you are to 
make the connection to the nearest point on the wire. Make every connection as short as possible 
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The Subpanel 
Hides the Wiring 
Fig. 2 (above) and 
Fig. 3 (left). Be sure 
you drill all the holes 
for the wires before 
you bolt the instru- 
ments to the sub- 
panel. All wires un- 
der the subpanel are 
spaghetti covered, 
while those above are 
bare. You can use a 
wooden baseboard in- 
stead of the subpanel 
without changing the 
general arrangement 


fourth and eighth turns. Coil B has 50 
turns of No. 22 single silk-covered wire 
wound spaced so that there are twenty- 
rine turns to the inch. You can get this 
spacing by winding a piece of No. 8 cotton 
thread in the coil as a spacer. Coil C is 
wound with twenty-four turns of No. 26 
single silk-covered wire wound without 
spacing and tapped at the center. Coil D 
is just like B, while tickler coil E is 
wound with thirty turns of No. 24 single 
silk-covered wire wound without spacing. 
Coils B and D are 3 inches in diameter. 
Coils A and C are 2% inches in diameter. 
Coil E is 1% inches in diameter. 
Several types of radio-frequency choke 
coils are now on the market that are suit- 
able for use at F. You can wind this 
choke coil yourself if you prefer. Wind 
about 600 turns of No. 32 cotton or silk 
insulated wire on an ordinary thread 
spool. Do not wind the wire in smooth 
layers. It should be jumblé-wound or, in 
other words, criss-crossed back and forth. 


HE variable condensers G1 and G2 
are of the modern straight-line fre- 
quency type. 

Use a high grade audio transformer at 
K. The quality of the reproduction de- 
pends on a high grade transformer at this 
point in the circuit. 

Several styles of choke coils suitable for 
use at Z are now on the market. 

The audio by-pass condenser J4 should 
be not less than 2 mfd. for best quality. 
A 4 mfd. condenser was used in the model 
receiver so that there would be no doubt 
on this point. Ni and N2, the resistance- 
coupling mountings, are of standard type, 
consisting of a coupling condenser and 
clips for mounting the coupling resistance 
and leaks R2, R3, R4 and R5. 

Your dealer will be glad to help select 
parts suitable for use in building this 
receiver. You will save time if you take 
a copy of the magazine along with you. 

Many radio fans live where the buying 
of radio parts is not a simple matter, and 
if you have diffi- (Continued on page 152) 





| 


peer 


ns oe 


ce wre Snes <a 








i 
i 
. 
H 
| 




















Portable Antenna Takes Parasol Form 


Twelve metal loops are set into a metal bracket 
mounted on the end of a wooden pole, in the queer 
antenna above. Each loop of wire is kinked to 
increase the actual amount of wire in each loop. 
This new antenna is said to be remarkably efficient 
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Condenser with Novel Plates 


At first glance this new condenser, 
below, looks just like the older models 
built to give straight-line capacity 
effects. The plates, however, are made 
of heavy cast aluminum tapered so 
that the capacity of the condenser 
increases rapidly to give the desired 
straight-line frequency tunirg effect 
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This Antenna Reels Up 


For use with portable radio receivers or 
as an antenna wherever it is not possible 
to put up a permanent installation, this 
reel antenna, above, will prove useful, 
It consists of a copper strip that winds 
around a drum inside a metal case. A 
plug makes the connection to the set 
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Why Not Wire Your 
House for Radio, Too? 


A house recently built on 
Staten Island, N. Y., was wired 
for radio as well as for electric 
lights. Wall switches in every 
room permit the switching of 
programs from room to room 
or to have every. loudspeaker 
in the house going at once. 
One master set is connected 
to the wiring, and there are 
additional sets in several rooms 




























Vacuum Tube Muffled 


Instead of the usual sclid composition 
base ordinarily found on modern 
vacuum tubes, the one above has a 
base divided into two sections with a 
rubber pad between, and the prongs 
are connected by light wire. It elimi- 

























This Tube Is Almost a Complete Set 


David L. Loewe, of Berlin, has arrived in this coun- 
try with a marvelous new radio tube (above) per- 
forming three functions at once. It is at once a 
detector, a stage of audio and a stage of power am- 
plification. Adding a tuning coil completes the set 


nates ringing and audio feedback noises 





New Radio Ship 
Goes on the Air 
—and Water 


The new cabin cruiser 
MU-1 is fitted with 
brosdcasting equipment 
of the most modern type. 
It will be used to relay 
reports of marine sport- 
ing events on_ short 
waves to station WAHG, 
where they will be re- 
transmitted on a waye in 
the standard broadcast 
band. Right: Douglas 
Rigney, owner or: the 
cruiser, before the micro- 
phone of the transmitter 
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How to Cut Floor eee 
Maintenance Ve a | 


Costs ' PROPER 
TREATMENT 





EAUTIFUL floors, so essential to a 
pleasing interior, now are easily had 
through the Johnson Wax treatment. 
Quickly, inexpensively, with no hard work, 
this cleans, sanitates and polishes at one 
easy operation. It is ideal for every floor! 


Wood, linoleum, tile, marble or composi- 
tion floors—whether varnished, shellacked, 
waxed or painted—are lightly filmed with 
Johnson’s Wax. Then the Electric Polisher 
is guided over them. You will be amazed 
at the wonderful improvement — and at the 
speed of it! Like magic this Electric Floor 
Polisher creates a gleaming, deep-burnished 
lustre which glorifies, protects and preserves 
the original finish. 


Floors thus treated impart to rooms that 
coveted aspect of immaculate, well-kept 
beauty. mo 


JOHNSON S POLISHING WAX 


PASTE or LIQUID™ CLEANS. POLISHES, PRESERVES ALL FLOORS 


Neighborhood stores, or your painter, can rent you a Johnson 


p 1 Oo FF Ic E S Electric Floor Polisher for $2.00 aday. With it floors and linoleum 


are wax-polished in a tenth the time hand-work can do it. And 


CLUBS the electrically-produced polish is far more bright, uniform and 
HOMES brilliant. Operating a Johnson Electric Floor Polisher requires 

APA RTM EN . S no skill, experience or effort. 
HOS PITA LS For $2.00 a day you can rent a Johnson Electric Floor Polisher 
from your Neighborhood Store or from your Painter. Tele- 
INSTITUTIONS phone NOW and make an appointment to rent this labor- 
HO es EB a Ss saving machine for a day. Or, purchase one outright for your 
SCHOO LS own exclusive use. The investment is small for so great a con- 


venience. Your local merchant can supply you—or we will send 
one express prepaid. 


For the most complete, up-te-date information on the care 
of all floors, old or new, consult our book ‘‘The Proper 








S. he JOHN SON & SON “The Floor Finishing Authorities” Racine, Wis. 


City and State... #4). SG SR 
{ Canadian Factory: -BRANTFORD } 


(Mail to: S.C. Johnson & Son, Racine, Wis-) 


- Treatment for Floors.”’ It willsave you much money and 4 
endless difficulties. Mail the attached coupon, properly FREE: 25* Book on FLOORS 
filled out, and you shall have a copy FREE. Send for it ~ <== I am interested in Floor Finishing and 
‘Ye @ | Floor Maintenance. Please send me Free 
today—whether your floor areas are large or small. r %, |] and Postpaid your new 25c Book ‘The 

i a7 8 Proper Treatment for Floors.” 
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“Ww T’S funny how we seem to have runs 
I first on one kind of work and then 
on another,” observed Joe Clark to 

Gus Wilson as the two partners prepared 
to close the Model Garage for the night. 

“Right now it seems to be all electrical 
troubles,” agreed Gus. 

“Here’s another one, Ill bet two 
cents!” Joe muttered under his breath 
as a shiny, new car pulled up in front. 

- The driver of the car looked as though 
he had been doing strenuous work. 

“The self-starter is on the blink. Can 
you fix it?” he called out. “I had to 
crank. it by hand to get down here. I 
can’t see why it should go bad all of a 
sudden. It worked fine up to now.” 

Gus didn’t ask any questions. He 
climbed in behind the wheel and, after 
testing the lights and noting that they 
seemed to be working at full brilliance, 
stepped on the self-starter pedal. There 
was a clank as the starter motor gear 
engaged with the teeth on the engine 
flywheel. The lights immediately went 
out, but the starter motor appeared to be 
too weak to spin the engine. Gus took 
his foot off the self-starter pedal, and the 
lights‘at once returned to full power. 

“Humph!” he grunted. “I don’t think 
there is anything the matter with the 
self-starter. The trouble probably is in 
the battery connections. 

“That’s it, all right,” he continued, 
after he had pulled up the floor boards and 
examined the clamps on the battery ter- 
minal lugs. “Look here! This one is 
loose.” 

It was so loose, in fact, that he was 
able to pull it off without touching a 
wrench to the clamping bolt. Joe handed 
him a piece of sandpaper, and Gus pro- 
ceeded to give both the battery terminal 
and the clamp on the end of the cable a 
good polishing. 

After he had bolted it firmly back in 
place, he removed the other terminal and 
gave it the same treatment. “And while 
we are about it,” he observed, “I’m 
going to inspect the battery to make 
sure that it’s getting enough charging.” 

When Gus had put the floor boards 
back in place, Burns, the owner of the car, 
stepped on the starter pedal, and the 
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US Pointsto Bad Connections 
As Cause of Many Starting 
Troubles, Kven W hen Motor 


and Battery are Good 


starting motor spun the engine at a great 
rate. 

“Gosh, that’s fine!’ exclaimed Burns. 
“It’s simple enough when you know 
how, I suppose. Still, I don’t see why 
the lights should work when the self- 
starter was dead as a doornail. I always 
thought that electric current either 
flowed if there was a circuit or didn’t 
flow at all if the circuit was broken. I 
didn’t know there were half-way points.”’ 

“That idea,” Gus explained, “is 
responsible for a whole lot of electrical 
trouble on automobiles. Electric current 
going through a wire is a whole lot like 
water flowing through a pipe. It’s a 
matter of pressure and volume. In the 
spark plug circuit you have thousands of 
volts pressure to shove a small volume of 
current through the resistance of a poor 
contact. Conditions in the starter motor 
circuit are just the other way around. 
The storage battery only develops a pres- 
sure of six volts, and yet you have to 
push as much as two hundred amperes 
through the windings of the starter motor 
to get power enough to start the engine 
when it is cold and stiff.” 


URNS was interested. “I had no 
idea that the self-starter took so 
much current. That explains why they 
put in such a big cable to connect up the 
battery with the starter switch and 
motor.” 

“Right,” Gus replied. “The big cable 
is absolutely necessary. 

“Even when all the connections and 
the switch are in good condition, there is 
still a chance for trouble. If the brushes 
that make contact with the commutator 
of the starter motor get burned a bit, the 
extra resistance will cut down the cur- 
rent enough to make the self-starter 
sluggish and irregular. 

“The queerest trouble I ever ran into,” 
Gus continued, “wasn’t due to anything 
wrong with the wiring or the brushes, 
although this self-starter certainly acted 
as though there was a poor connection 
somewhere. One time it would spin the 
motor just as it ought to, and the next 
time it would fail to work at all. I went 
over all the connections, cleaned the 
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on’t Be Too Quick to Blame Your 
g, Self-Starter 


Martin Bunn 


switch and sandpapered the starter 
motor brushes. But it didn’t help mat. 
ters enough to notice. 

“T finally located the trouble under the 
frame of the self-starter motor. You 
know the current goes back to the bat- 
tery by way of the frame of the car, and 
bolts holding the self-starter motor in 
place had worked loose. The car had 
been at the seashore for quite a while, 
and the dampness had caused rust. 
Some sandpaper cured the trouble.” 

“But why didn’t the current get to 
the frame through the self-starter pinion 
and the gear on the flywheel?” asked 
Burns. 

“Part of it must have gone that way,” 
Gus replied. “But there isn’t much 
chance for a lot of current to flow through 
the oily bearings of the crankshaft or 
the fabric facings of the clutch plates.” 

“And I suppose it couldn’t get to the 
flywheel gear anyway on account of the 
oil on the pinion and gear,”’ added Burns, 

“You're wrong there,” laughed Gus, 
“The bendix type of starter gearing that 
is used on so many Cars now is a peculiar 
piece of mechanism. It’s the one moving 
part of the car that works better without 
oil. Don’t ever oil it. 


+i MAN who lives down the street 
here wouldn’t believe me when I 
told him that, and he smeared a lot of 
cup grease all over the self-starter. It 
worked all right for a while, and then one 
chilly morning he stepped on the pedal 
and the starter motor hummed at a great 
rate without engaging with the flywheel. 
He tried again, and the engine stzrted. 
Then it wouldn’t disengage, and the 
strain busted three teeth out of the fly- 
wheel gear. He believes me now!” . 

“Light oil wouldn’t gum up like that 
when it got cold,” suggested Burns. 
“Why not use that?” 

“Don’t do it,’ Gus insisted. “Even 
light oil is bad because it picks up dust 
and dirt, and after awhile the starter 
gets all gummed up.” 

“Well, it’s a relief to know that there’s 
at least one part on the car that will 
work best if I neglect it!’ laughed Burns 
as he stepped on the self-starter. 
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Significant thing that so many of the 
great broadcasting stations, who cer- 
tainly know more about radio than any- 
one else, have selected the Day-Fan Radio 
Receiver for their listening rooms! 


This is the final stamp of approval for 
Day-Fan, which was the first to perfect 
single dial control, the first to receive 
all stations at their newspaper numbers, 
the first to publish its own Air Telephone 
Directory, and which now covers your 
every need with five, six, and seven-tube 
sets from $89.00 to $250.00. 


The radio receiver of the broadcast- 
ing stations is the radio receiver for your 
home. Send us your name and address 
for booklet and address of nearest dealer. 








ES, the radio broadcasting stations 
listen to their own programs, and 
with a receiving set, just as you do. Else 
how could they judge the clearness and 
tone quality of their speech and music? 
The radio they use has to be of magnifi- 
cent tone, to do justice to their studio 
petformance: it has to be the last word 
in selectivity to tune out a station in the 
same building, and bring in others for 
comparison from far away. 


No, not all the noise in your radio is caused by static. Most 
of it is local, caused by your own small household appliance 
motors through the house wires. These noises go direct to 
your set, spoil your entertainment, and get blamed as “‘static’’. 


Quietus, which has nothing to do with the set itself, is a 


Name 
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Great 
Broadcasting 
Stations’ 
listen to their 
own programs 
; wit 


3 Among the great Broadcasting 
Stations who authorize us to say that 
they use Day-Fan Receivers in their 
listening rooms to test tone quality 
and clearness of reception are — 


WMCA, New York (Hotel 
McAIpin); WEBJ, New York 
(Third Avenue Railway System); 
WQJ, Chicago (Calumet Baking 
Powder Co. & Rainbo Gardens); 
WLIB, Chicago (Liberty Maga- 
zine); WNAC, Boston (The 
Shepard Stores); WTAM, Cleve- 
land (Willard Storage BatteryCo.); 
WCAE, Pittsburgh (Kaufman & 
Baer Co.); WCCO, Minneapolis 
and St. Paul (Gold Medal Radio 
Station, Washburn-Crosby Co.); 
KFNF, Shenandoah, Ia. (Henry 
Field Seed Co.); WOWO, Ft. 
Wayne, Ind. (Main Auto Supply 
Co.); WOAW, Omaha, Neb. 
(Woodmen of the World Life In- 
surance Co.);} WAAW, Omaha, 
Neb. (Omaha Grain Exchange); 
WEAN, Providence (The Shepard 
Co.); WCAL, Northfield, Minn. 
(St. Olaf College); KWSC, Pull- 
man, Wash. (State College of 
Washington); WCBD, Zion, Ill. 
(Zion Broadcasting Station). _ 






























 Day-Fan tn the Broadcast- 
mg Station Listening Room, 
where tone quality ts tested. 
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Day-Fan accessory which stops these noises before they reach 
your set. 

Improve the clarity of your reception—write us for informa- 
tion on Quietus. 

Model 6001, illustrated, is for general purposes — oil-burner 
pump, electric refrigerator, etc. Price $10.00. We also have 
Model 6003 for home lighting plants. Price $8.00. 


Do Away With Local Interference 





Day-Fan Electric Co., Dayton, Ohio. Dept. P. S.1. You may send me information regarding Day-Fan Radio and address of nearest dealer. 


Address State 
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N open bookrack that hangs on the 
wall is fashionable just now. Why 

not make one yourself? There’s real 
satisfaction in making something with 
your own hands. Relaxation, too. With 
a set of Stanley Tools you are able to 
attend to odd repair jobs and make 


many of the things you want around 


your home. 


Good tools are necessary to do really 
good work. Every Stanley Tool is as 
efficient as expert craftsmanship can 
make it. That’s why nearly every car- 
penter uses Stanley Tools. And that 
is why they are the first choice in thou- 
sands of manual training classes. 

You. can buy Stanley Tools sepa- 
rately and gradually accumulate your 
own set. And there are sets of Stanley 
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Buy separately 
or in assortments 



































She will approve a hanging bookrack 


Tools in a wide range from which to 
choose—from No. 904:containing 12 
tools in a sturdy oak chest at $15, to 
No. 850 containing 49 tools in a beau- 
tiful cabinet at $95. 


There are also assortments of the 
same Stanley Tools in strong card- 
board boxes with careful directions in 
each from which you can make your 
own chest. Prices $5 to $20. 


IMPORTANT: For only 10c (to cover 
cost of printing and mailing) we will gladly 
send you a plan sheet which gives full direc- 
tions for making a bookrack like the one 
shown above. Ask for Plan No. 1—PS. 


Ask your hardware dealer to show you 
the line of Stanley Tools. And send for our 
Catalogue No. 34 which describes Stanley 
Tools both separately and in assortments. 
Address: The Stanley Works, New Britain, 
Conn. 


The best tools are the cheapest to use © 
Ask your hardware dealer 








STANLEY TOOLS ~ 
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How to Build a Greatly Simplified Model of 
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the Famous ‘‘Sovereign of the Seas’’ 


By Capt. E. ARMITAGE McCann 


AT the majority of those who de- 
| sire to make a ship model should pre- 
fer a clipper, is entirely understand- 
able. It is the most beautiful of all ships. 
The extreme clipper ships were 
America’s very own. They were first, 
and best, made here. They swiftly car- 
ried America’s flag and commerce to the 
far parts of the earth and made many of 
the early-fortunes upon which the pros- 
perity of this country is established. 

Although evolved entirely for utili- 
tarian purposes, to combine speed with 
carrying capacity, they had a dignified 
grace not elsewhere found. Every line of 
their hulls was a graceful curve; their 
spars and rigging formed a delicate and 
beautiful tracery. Taken together, these 
elem:nts combine to make a carefully 
built clipper ship model an unsurpassable 
decoration. 

The writer has long hesitated in giving 
instructions to the uninitiated for the 
making of such a model because, being 
familiar with that type of ship, he is well 
aware of the almost infinity of careful 
work which can, and should, be put into 
an accurate and complete scale model. 

The demand, however, has been so in- 
sistent that he has worked out an easy 





system by which, in 
hours instead of 
months, an accurate 
hull may be fash- 
ioned. He has sim- 
plified the fittings 
and rigging as far as 
he dared. Though 
much has been omit- 
ted, what is retained 
is reasonably correct 
and to scale. The 
result of following 
the instructions and 
drawings should be a 


very much better than the 
great majority one sees. 
The Sovereign of the Seas 


‘Home nd 


Arthur Wakeling, Editor 
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Sovereign 
of the Seas 


has been chosen, as one of Donald 
McKay’s finest and fastest clipper ships. 
She was launched in June, 1852, and was 
the largest merchant vessel then afloat. 
Her tonnage was 2421 tons, deck length 
258 ft.; she carried 12,000 sq. ft. of canvas, 
and had a crew of 105 men and boys. 

On her first voyage to San Francisco 
she was dismasted, but made the passage 
in 103 days. On (Continued on page 80) 
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Fig. 1. The hull of the model exactly one-third full size. A complete set 


of full-size drawings—hull, rigging and details—can be obtained by 





sending 75 cents to the Blueprint Service Department of Popurar 


Science Montnty for Blueprints Nos, 51, 52 and 53. 


(See page 92) 
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Stenciling Is Easy to Do 


How to Enrich the Appearance of Painted Walls 
with Borders of Beauty and Distinction 


RS. McAllister and Mrs. Andrews 

M were standing on the porch after 

the regular meeting of the neigh- 

borhood ladies’ card club, when I arrived 
home early one midsummer afternoon. 

“Good evening!” said Mrs. McAllister. 
“We're glad you came. We want you to 
tell us just how you did those stenciled 
borders.” 

“Yes!” chirped Mrs. Andrews, “ever 
since you showed us your stippled wall 
decoration, we have wanted to know more 
about stenciling and the use of stencils.”’ 

“Well, ladies,” I replied, “if you have 
a half hour to spare, I'll tell you about it. - 

“Stenciling is really very simple. In 
fact, you’d be surprised how simple it is. 
To anyone who has never done this 
work, it is inconceivable that anything 
which adds so much to the appearance of 
a room can be accomplished so simply. 

““T’ve got one of the stencils right here 
(Fig. 2). You see there’s a guide hole 
at each end—or in other words the little 
cut-outs at the extreme ends of the pat- 
tern are exact duplicates. When one sec- 
tion of the design has been stenciled on 
the wall, the stencil is moved along so 
that the guide hole at the left end of 
stencil fits right over the stenciled spot 
on the wall at the extreme right of the 
pattern. The stencil is moved along 
length after length and always joins 
perfectly.” 

I went on to explain and demonstrate 
the method in detail. The substance 
of what I said was as follows: 

All of one color is done around the 
room. Then, on a two-color design, the 
other part of the stencil is used, and the 
second color put in clear around the 
room. There are guide holes on the second 
color part of the stencil which fit over 
certain parts of the first color part of the 
border on the wall. Some stencils are in 
more than two colors, and the same prin- 
ciple is used in getting the correct register 
of pattern and colors. 


TENCILING is done with a brush like 
that shown in Fig. 2. The stencil is 
placed against the wall, care being taken 
to have it parallel with the ceiling. This 
may be regulated by cutting off the top 
of the stencil so that the top edge will 
follow the ceiling or the picture molding 
and allow the design to fall whatever 





* is the 
obtained in any paint store; a stencil brush 


A typical stencil such 9s may be 


By BERTON ELLIOT 


Painting and Decorating Expert 


distance is desired from the ceiling. 

In some instances, as in bathroom or 
kitchen, the stencil is placed just above 
the wainscoting or chair rail, in which 
case the bottom of the stencil would have 
to be trimmed to be parallel with the 
guide-line it must follow. 

The brush is dipped into the color, a 
little of which has been poured onto a 





Fig. 1. Mr. Elliot demonstrates the appli- 


cation of a border stencil. Another color 
will be added to the design by means of a 
second stencil applied like the first one 


plate, and then is pounced onto the wall 
with a rotary motion. As in Fig. 1, the 
brush is held at right angles to the wall. 

Either opaque or transparent colors 
may be used. The soft tinted effects are 
better accomplished with the transparent 
material, while the opaque materials must 
be used where the vorder design is to 
be lighter than the background. Other- 
wise, it is largely a matter of individual 
preference and the particular effect 
desired. 

Regular stencil colors are sold in tubes 
by most stores, these generally being of 
the transparent type (easily changed to 
opaque by the addition of flat wall 
paint). Regular flat wall paint in colors, 
or in white tinted with oil colors to 
the desired shade, are often used where 
opaque material is desired. 

For thinning stencil colors to the de- 
sired consistency, turpentine may be used, 
but the “ glazing liquid”’ which is used for 
glazed or stippled (Tiffany) effects, is 
preferable. When used, it will be found 
that the paint does not pile up so much 
on the stencil, and also that the color will 
dry with a slight sheen, which is very 
pleasing. ; 

Do not, however, have the color too 
thin so it will run under the stencil, 
and always apply it with scant brush- 
fuls. Another thing that must be done is 
to wipe the side that goes against the wall 


after each setting, so that any color 
which gets over on the back of the stengjj 
will not smudge the wall at the next set. 
ting. The stencil should be laid face down 
on a piece of paper and wiped off with g 
cloth, preferably moistened with gasoline 
or turpentine. Care is necessary or the 
cloth may catch and tear the stencil, 


FEW thumb tacks may be used tohold 

the stencil in place, if desired, espe. 

cially until one becomes accustomed tous. 

ing it. They will not injure the wall in 

the least if put in lightly and carefully 
withdrawn. 

The stenciling should be started in the 
least conspicuous corner, and kept on 
around the room. With most stencil de. 
signs, the stencil may be bent to fit into 
the corners, always being careful not to 
break any of the delicate cut-out work, 
Some leave the corners until the last, 
which is all right if the space of the design 
each way from: the corner is carefully 
measured off. ‘ 

Frequently it is desirable to have the 
pattern come out even at a certain point, 
In this event, when you are about five or 
six lengths away from this point, find out 
what the discrepancy, if any, will be. 
Divide the odd space by the number of 
lengths remaining, and then “steal” the 
necessary distance each length, extending 
the stencil or crowding it as required. 

In designs of large figures, :t is often 
necessary to determine the best placing of 
the figures before starting—so that a 
design, for instance, will come directly 
over a fireplace or over the center of a 
doorway. With such designs, it is better 
not to try to work around corners, but 
stop with the last full unit, and fill in the 
remaining space with some of the smaller 
figuration of the design, repeating if nec- 
essary. Care should be taken, of course, 
to have all of the corners look properly 
balanced. 


“A STENCIL border certainly adds 
much to a room,” exclaimed Mrs. 
Andrews, when I had finished. ‘How do 
you select the designs and colors that look 
so well?” 
_ “That is a good deal the same as select- 
ing becoming patterns and colors in 
anything—a dress, wall paper, or furnish- 
ings. It’s a matter of good taste. Many 
paint manufacturers (Continued on page 102) 
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Fig. 3. A two-color border stencil applied 
to a wall already finished in sponge stippling 
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7 A Few of 
the Contributors 
Among more than 2500 
world authorities, who 
have contributed the 
45,000 separate articles, 
are the following: 


ALBERT EINSTEIN 
HENRY FORD 
GEORGE BERNARD SHAW 
RAMSAY MACDONALD 
VISCOUNT ASTOR 
Dr. GUSTAV STRESEMANN 
Mme. CURIE 
MARSHAL FOCH 
SIGMUND FREUD 
HARRY HOUDINI 
SUZANNE LENGLEN | 


Major-General 
LEONARD WOOD 


ST. JOHN ERVINE 
ANDREW W. MELLON 
L. TROTSKY 
Dr. S. McC. LINDSAY 
Gen. L. C. ANDREWS 
JOSEPH CAILLAUX 
GEORGE EASTMAN 
Dr. ADOLF LORENZ 
SIR JOSIAH STAMP 
ALONZO A. STAGG 
President NICHOLAS 
MURRAY BUTLER 
SENATOR MARCONI 
H. L. MENCKEN 
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POPULAR SCIENCE MONTHLY 


THIRTEENTH 
EDITION 


The Record of 
An Epoch 


ENCYCLOPAEDIA 
BRITANNICA 


DEDICATED, BY PERMISSION, 
TO PRESIDENT COOLIDGE 
AND TO KING GEORGE V. 


It’s All Here—the Complete Record of World Progress! 


REsH from the pens of 
the foremost living au- 


ite er the new Bri- 


TANNICA is here. This, the 
THIRTEENTH EpiTI0N, is one 
of the greatest achievements 
in this age of wonders. 


The pages sparkle with the clear- 
cut reflection in text and pic- 
tures of the breathless changes 
of the past swift years. Today’s 
news of telegraphic freshness is 
here from every center and fron- 
tier of civilization. Tomorrow’s 
news is in the new Brirannica, 
events still pending in labora- 
tory and council chamber. For 
the men who are making events 
have made this TuirTEENTH 
Epiri0n. 


World-Changing 
Progress 


Inventors and business execu- 
tives, scientists and leaders in to- 
day’s advance, are eagerly await- 
ing this new ENcYCLOPAEDIA 
Britannica. It affords the one 
up-to-date survey of all the stu- 
pendous world-changing prog- 
tess of recent years. Specialists 
will now view developments in 
other fields—and use these new 
facts daily. 


The Threshold of 
Tomorrow 
The new Britannica is your 


2,500 brain-power ally. Here are 
45,000 separate articles from 






more than 2,500 authorities in 
every civilized country of the 
world. It is a wealth of facts, 
information, ideas, suggestions 
—all so accurately observed, so 
expertly written as to make the 
most secure foundation for any 
activity, of the present and im- 
mediate future. 


To the Student and Scientist the 
new Britannica is a great in- 
ternational laboratory and lec- 
ture hall combined. To the man- 
ufacturer it is an up-to-date 
industrial plant which he may 
visit at will. To the Merchant it 
is a busy mart, a source of never- 
failing profit. To the Wage 
Earner it is the key to success, 
power and affluence. To the lov- 
er of the Great Outdoors it is 
the broad highway that leads to 
all the wonders of the world. 


Discoveries are here that may 
further any man’s present en- 
deavors. Be among the first to 
know, and apply, this timely 
information. 


Great Vital Value 


In extent of information alone, 
the 33,000 pages of the Tuir- 
TEENTH Epition with 55,000,000 
words equal more than 500 or- 
dinary text books costing at least 
$1,200. Yet you can have all this 
at a fraction of that cost, 32 
volumes occupying less than 36 
inches o1 shelf space. And easy 
terms of payment to meet any 
family budgeting system are of- 
fered 
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Prove It to Yourself 


Human knowledge has opened 
out into new channels. For every 
ten opportunities of our fathers 
we have a hundred. By weigh- 
ing present developments you 
assure yourself a full share of 
new opportunities. 


To examine the possibilities costs 
you nothing. 


The thrill of a most practical 
discovery is yours. 

Through the medium of a most 
handsome and complete descrip- 
tive book of 80 pages you can 
examine the practical value of 
this new TuirteeNtH Eprrion 
of the world famed Encycto- 
PAEDIA Britannica. This is sent 
you FREE. Here are repro- 
duced specimen pages, many in 
color surpassing all similar work. 
In itself this is a treasure of 
information, a vast survey of 
progress in sciences and arts. 


This 80-page 
BOOKLET 


is here awaiting 
your name and 
address. Write, 
for it Now— f 
Today—it’s #2 
FREE. Just £3 
fillin the 4 


drop it 
in the mail 
box before the 
last collection 
tonight. 


Use Coupon for FREE Booklet 


i eR ee ee ee 
j The ENCYCLOPAEDIA BRITTANICA, Inc. ps. m—a-1 
i 342 Madison /.venue, New York 
Please send me, by return mail, without obligation on my part free 
| 80-page Specimen Book of the new 1926 ENCY CLOPAEDIA BRITANNICA 
(Thirteenth Edition). Also particulars of your easy terms of payment. 
| 2” LE EE ERR ee SRE... Tae SEES os 
| Te ee en: rete for VSS AS 2 
ccs tScacevases State 


. If you have a copy of the llth If h da copy of the: 
8 NOTE: isih editions, please check here CLOPAETIA BRITANNICA plow 


ENCY- o 
CLOPAEMIA BRITANNICA pleas? check here 


€7 
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Let’s Hammer Out Some Bow]; 


It Is Surprisingly Easy to Do Decorative Work with Sheet Copper, 
and Little Equipment Is Needed—Further Adventures in Toolcraft 


smithing always have 

appealed to me. In my 
younger days I spent much 
time about a carriage shop in 
our neighborhood. [I can still 
remember the pleasant smell 
of burning hickory as_ the 
blacksmith used a_ red-hot 
iron to burn holes for tire bolts. 

One day I appropriated the 
family bellows, built a forge of 
old bricks, took some hard coal 
from the bin in the cellar, and 
lighted my first forge fire. My 
tongs were borrowed from the 
“fluting iron,” a simple ma- 
chine much used in those days 
to “flute” lace curtains. I 
remember the joy of it when 
my iron got really red hot and 
I made my first forging. 

Seeing that I was deter- 
mined to make things, my 
grandfather gave me a set of 
watchmaking tools. This was 
a great step forward and [ still 
have some of these tools. 

My attic shop lasted me 
through my public school days. 
As I grew older I took up bent 
or Venetian ironwork, which was then 
much in vogue. I remember making 
enough money—the first I ever earned 
in my shop—to buy one of the earliest 
phonographs that ever came to our 
town. It was a proud moment when I 
first set up this tiny machine in front of 
our Sunday School and played “The 
Queen’s Trumpeters,” The horn was a 
tin megaphone suspended from my 
camera tripod. 

School in those days left little to the 
imagination. The parrot style of learning 
was considered the thing. We did not 
have manual training. Somehow I got 
through school where drawing, geography 
and history were the only things I liked. 

Then I went to Pratt Institute and 
spent four very profitable years studying 
drawing, painting, and, in the latter part 
of my stay, interior decoration, archi- 
tectural drafting and design. 

The shops at Pratt attracted me very 
much and I spent considerable time in 
them, particularly the forge, foundry and 
machine shops, and I took short courses 


B saithing: sivay and 





“If FORMING 
(iW THE BASE 


SECTION 





Fig. 1. The first step in doming a bowl on a 
block. Fig. 2. One method of forming the base 
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By Epwarp THATCHER 
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Mr. Thatcher at the anvil in the forge end of his home workshop. He is 
a distinguished craftsman and specializes in decorative metal work, 
which he taught inspiringly for many years at Columbia University 


in some of these shops—my first real shop 
training. 

When it became time for me to be 
graduated, Professor Arthur Dow, who 
had frequently noticed my tendencies 
toward mechanics, advised that I take 
up wrought ironwork of the decorative 
sort, thus combining my liking for 
mechanics and my training as a designer. 
This appealed to me strongly, so, instead 
of taking a position in some interior 
decorator’s shop, I returned home, went 
to the junk yard, and bought an old 
portable forge minus a lot of pieces, for a 
dollar, and a cracked anvil for another 
dollar. . 


HE forge had a good blower but a 

totally wrecked driving gear. I re- 
moved the crank hanger, sprockets and 
chain from an old bicycle and rigged them 
up to drive the blower. One pedal with 
the sides removed served as a handle. 

I bought a pair of tongs or two and 
some hammers, set my forge and anvil up 
in our cellar, and connected the hood of 
the forge to what I thought was a chimney 
flue. And I started work to become 
acquainted with the father of all the metal 
working arts. 

As many tinkers know, it is very hard 
work to drill a hole through iron with a 
brace and bit. I had no post drill, so I 
made one. A post was set up in the 
corner of my cellar shop and on this I 
rigged up the screw from an old vise so 
that it might be screwed down on the 
top of my brace. A stove lid on a bracket 


_ below served as a drill plate. Crude as 
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this arrangement was, it wasq 
great improvement over the 
plain brace. 

About this time my family 
noticed a rather smoky atmos. 
phere in the dining room aboye 
the forge and that the lace 
curtains were considerably the 
worse. No wonder! The chim. 
ney hole to which I had cop. 
nected the forge was no flueat’ 
all. This was a setback. i 

A friendly blacksmith, AL 
bert Homer, gave me some 
tongs and hardies I sorely 
needed and, being a kindly 
sort of chap, as good black. 
smiths usually are, he asked me 
what I was doing. 

Now this blacksmith, who 
was the descendant of a long 
line of smiths in Sweden, was 
one of the best craftsmen it 
has ever been my pleasure to 
meet. He did not laugh or 
make fun of my crude efforts, 
but he said that I had better 
get some real training. He 
needed a helper. Why not 
come down to his shop and be 
one. Would I? Well, rather! 

It made no difference to me that his 
shop was right on the “main street” of 
our town, in full view of all and sundry, 
or that I was supposed to be an artist 
and trained as such. Public opinion was 
very freely expressed, but much I cared. 

For the best part of two years I swung 
the sledge over that good blacksmith’s 
mighty anvil—about the healthiest and 
happiest two years that I remember. And 
I, who had never been a rugged young. 
ster, found much health, happiness, and 
real knowledge at the forge of this friendly 
blond giant of a Swedish blacksmith. 
Many a horseshoe I helped him shape, 
and when we were not busy shoeing horses 
we took up my decorative work. 

The very thorough training I received 
stood me in good stead. It was a solid 
foundation for the teaching of decorative 
metal work in all the years I taught this 
and other subjects at Columbia Univer 
sity. No small part of the work ther 
was the teaching (Continued on page 116) 

b:? 





Turn to page 74 for the continuatid 1 
of the Home Workshop Department 
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Fig. 3. Hammering the edge of the bowl, : 
Fig. 4. Various stages of the forming process. ¥ 
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“Friction-drive”, in place ot - 
gears, gives the celebrated 
MAR-CO dial its instant re- 
sponse, its complete freedom 
from backlash. Improved 
“friction-drive” characterizes 
this new MARCO illuminated 
control. 


500,000 
MAR-CO 
dials in 
use today 


Touch the tuning knob— instantly 
you feel a swift and sure response. 
Hair- splitting micrometer tuning 
brings out the best that’s in your 
set. Positive, gearless friction- 
drive banishes “backlash” forever. 


Then turn the switch above the 
window~a soft radiance shines 
through the large quickly-readable 
numerals. Skillful tuning becomes 
still easier; while the panel of your 
set glows with fascinating beauty. 
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micrometer tuning—illuminated! 


The new set you build, or your 
present receiver, may be equipped 
with Marco tuning. The tem- 
plate packed with each illuminated 
control reduces the installation 
to a fool-proof 10 minutes’ diver- 
sion. Fits any standard condenser. 
Scales read 0 to 100, or 100 to 0, as pre: 
ferred. Price $3.50 each, including template 
and special Mazda bulb, which operates on 
regular “A” battery or separate “C” battery. 


Martin-Copeland Co., Providence, R. I. 
Send for booklet. 


{lluminated 


The 5-tube receiver illustrated at the 
left shows the striking effect of MAR-CO 
illuminated controls. 






















Two-thirds 


actual size 















{D} Adjustable 
Bezel for panel 
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‘Better 








Shop Metho 


I How Expert Mechanics Save Fime and Labor 























The Secret of Making Glue Stick 


Old Bill Tells How to Be Sure of Strong Joints in Building Up Patterns 
and Doing Other W oodwork—Hints on Polishing Wheels 


in a corner of Old Bill’s pattern 
shop told in sharp, sudden terms 
that there had been an accident. 

‘The big pattern Parsons had been turn- 
ing left the lathe with a thud. A glued 
joint had loosened and the tool had dug in 
with sufficient force to rip away a part of 
the pattern. Parsons stopped the lathe 
and surveyed the damage. 

Old Bill, not far away, had heard the 
noise. He was soon at the scene of the 
trouble. Parsons ventured an explanation 
of what had happened. 

“This glued joint loosened 
up,” said he, pointing to the 
place where his chisel had 
gouged in, “and before I could 
do anything the job was on the 
floor. That joint ought to have 
been firm enough to hold, as it 
had set overnight with clamps 
on, and I can’t account for 
its going to pieces in this way.” 

Old Bill made a quick but 
critical examination of the job. 

**In the first place, Parsons,” 
he said, “‘this joint looks as if 
it might have been glued bet- 
ter. There is an impression 
among many mechanics and espe- 
cially among men who spend most 
of their time in the machine shop, 
as you do, that gluing up a joint 
is one of the easiest and simplest 
jobs in the world. As a matter of 
fact, it calls for care and knowledge. 
Let’s go over to the glue bench 
and I'll give you a few tips on how 
to make good joints.” 

At the glue bench Old Bill found 
things in a mess. Brushes were not 
cared for properly, and the pots needed 
cleaning. 


. I HAVE depended upon you,” he said, “to 
watch the little things at this end of the 
shop, but it looks as if these gluepots 
hadn’t been cleaned in a month. The 
brushes are hard, dirty and, of course, full 
of bacteria. It’s little wonder to me that 
your glued joint gave way.” 

“Maybe it’s the fault of the glue,” 
faltered Parsons. 

*That’s where you’re wrong,” said Old 
Bill. “The best hide glue won’t hold if 
you don’t have it fresh and everything 
you use thoroughly clean. The glue must 
be properly mixed and heated to the cor- 
rect temperature, which should not ex- 
ceed one hundred and forty degrees. 
This gives a margin of about five degrees 


A CRACKING and thumping noise 





By H. L. WHEELER 


Machine Shop Foreman 


for cooling when taken out on the brush. 

“Glue is strongest at a temperature of 
one hundred and thirty-five degrees, and 
it is spoiled by overheating. It should be 
mixed only in small batches, about what 
you think will be needed for one job. Any 
old glue that has stood in the pot should 
be removed, or it will ruin the new batch. 
How did you melt the glue you used on 
your job?” 
































“To use glue properly,’’ Old Bill told Parsons, ‘‘calls for care and 
knowledge. Let’s go over to the behch and I’ll give you a few tips” 


“There was a little glue in the bottom 
of the pot,” said Parsons, “and I just 
warmed it and added more. It was very 
hot when I put it on, but probably it was 
too hot. I realize, after what you have 
said, that there is a lot to be learned 
about glue.” 

“A little of the old glue melted over 
might work well enough on some jobs,” 
said Old Bill, “but when you have an 
important job it’s best to be sure every- 
thing is right. In this case it is prob- 
ably a good thing that the joint broke, 
rather than to have had it fail later 
on, as the job is for one of our best 
customers.” 

“But I don’t get the idea of making 
fresh glue for each job,” objected Parsons. 
“TI took the pot with the least in, and 
there was very little. All the other pots 
contain glue, as you see, but I don’t know 
how long it has stood. Why waste all 








that glue? I can’t see that it looks any 
different from new glue.” 

“That’s just the trouble,” said Qld 
Bill. “You mix too much glue at one 
time and-waste a lot more than is neces. 
sary. Old glue that has stood for some 
time loses its value in this way. It de. 
composes so rapidly that every precay. 
tion must be taken. What is left in the 
pot, even if overnight, loses a great deal 
of its strength, sometimes as. much as fifty 
per cent. And when mixed with new glue 
the bacteria makes the whole batch nearly 
as weak as stale glue. in the case of 
this job, I think that is part of the trouble, 
But the other things I have mentioned, 
such as cleanliness and proper handling, 
also are essential. 

“Another thing to remember ‘about 
glue is that it has a peculiar tendency to 
chill as soon as it is removed from the 
pot. For this reason the work should be 
placed as near to the gluepot as possible? 
Drafts from open windows or other 
sources should be guarded against, 
| for glue will chill almost instantly 
if cold air strikes it. If the woodis 
' cold from having stood in a cold 
place, it should be warmed before 
applying the glue. Don’t forget 
though, that while glue cools very 
rapidly, it does not set to its full 
strength within forty-eight hours; 
often big jobs require longer time.” 


ATER on two or three shop- 
mates gathered around Par- 
sons, while he was eating his 
lunch, to hear news of the accident. 
“The boss was a bit peeved 
about it,’ admitted Parsons, “but he 
gave me some good dope on glue and how 
io handle it, so I don’t think anything 
like that will ever happen to me again. 
It was my fault for being careless when 
I glued the joint. Old Bill claims that 
improper handling will ruin any glue 
I am convinced that he is right.” 

“T remember a job in a shop I worked? 
in some years ago,” Peters, one of the 
machinists, said, “that gave a great deal 
of trouble because the men didn’t know 
anything about glue. A lot of expensive 
polishing wheels were being used and 
these had to be kept in condition all the 
time. They had (Continued on page 126) 


ANY time-saving shop ideas afe 
contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 124 to 134. F / 
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Getting off on the right foot— 
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—starting with good tools—is just as 
important in work as in sport. 


A really good man—in sport The No. 901 Set, in a hand- 
or work — can sometimes sSOme wooden case, contains a 6 in. 


: Combination Square, 6 in. Flexible 
come out from behind and Steel Rule, Center Punch, Center 


win, but any disadvantage Gage, 5 in. Divider, 6 in. Outside 
in those first few strides and 6 in. Inside Calipers and the 
makes a heavy handicap for Starrett Book for Machinists’ Ap- 


prentices—184 pages on how to use - 
the best of them. tools and how to do good work, 


If you've a young fellow— Ask your dealer. Also write us for 
a free copy of the 352 page Starrett 


a son, a friend, or an employee— Catalog No. 23-“W.” 


who is just beginning to use t>ols, 


| start him right. Give him a Starrett THE L. S. STARRETT CO. 
Apprentice Set, No. 901. Accuracy World’s Greatest Toolmakers 
in the tools he works with is pretty Manufacturers of Hacksaws Unexcelled 





sure to teach him accuracy in the Steel Tapes—Standard for Accuracy 
Grre work he does. -~ ATHOL, MASS. 





© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


POPULAR SCIENCE MONTHLY 


4 





SHABBY 7 | T LACQUER | 














BRUSHING 


ONE otra: JRE 
ONE QUART U.S. STANDARD MEASUR 


Broom Handles Toys and Wagons Lighting Fixtures 

SP iohan Gr tage ta: ishing Machines Bath Fixtures 

Ol itaum atraattan Bath Tubs outside Kitchen Fixtures 
Golf Clubs, etc Ornamental Metal 
Fishing Rods 


Store Counters 
Show Windows 
[Oliira cm ta etetereny 
Industries ot 


Steam Radiators all kinds 
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CAlso distributed and guaranteed by 


ACME WHITE LEAD AND COLOR WORKS 
Detroit, Michigan 
LINCOLN PAINT AND COLOR COMPANY 
Lincoln, Nebraska 
THE MARTIN-SENOUR COMPANY 
Chicago, Illinois 
PENINSULAR PAINT AND VARNISH COMPANY 
Detroit, Michigan 
THE SHERWIN-WILLIAMS COMPANY 
Cleveland, Ohio 
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LACQUER it with 
RQIERS 


“Try one can of Rogers “Brushing Lacquer. .If not MORE 
than satisfied, return what 1s left in the can to your dealer. 
He is authorized to refund the entire purchase price.” 
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HOUSANDS and thousands, daily, are adopting this new, 

guaranteed Rogers Brushing Lacquer—so simple to apply 
—produces such amazing results—and offers so many rich and 
beautiful color effects. 


It’s just fux to “lacquer” with Rogers. There is no tedious 
preparatory work—no muss—no confusion. ‘Hands off” 
signs are not needed. 


You simplyapply Rogers Brushing Lacquer, with a brush, right 
over the old finish. It spreads out smoothly—covers evenly, 
showing no laps or brush marks—and “Dries While You Wait.” 


You lacquer a dressing table or dresser and use it in half an 
hour. You lacquer a chair and sit on it 30 minutes later. 
You lacquer a floor and walk on it in a few minutes. 


Adheres to new wood, metal, glass or any old surface. And 
the beautiful, glossy finishis practically indestructible! Wears and 
wears and wears. Becomes more satiny and lustrous with use. 


There are literally hundreds of uses for Rogers Brushing 
Lacquer in every home, store, office, factory, building and in 
many industries. Try it today and see for yourself. 


Dealers everywhere sell “Rogers” in the Oriental can. Comes 
ready mixed and ready to use, in a wide range of rich and 
beautiful lacquer colors. Also black, white and clear. Demand 
the genuine—the kind sold on a publicly advertised “Money- 
Back” Guaranty. 


DETROIT WHITE LEAD WORKS, Detroit, Michigan 
Makers of Highest Grade Paints, Varnishes, Colors, Lacquers 
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Star Hack Saw Blades 
have proved their cutting 
qualities during the last 
half century and the us- 
ers of these blades know 
they buy in each blade 
an even, uniform cutting 
consistency. 


The Star Special Flexible 
Blade combines this cut- 
ting efficiency with the 
flexible qualities you have 
never experienced in any 
other blade. 


WRITE FOR FREE 
SAMPLE BLADES 


Clemson Bros., Inc. 


Middletown, N. Y. 


© 
MAKERS SINCE 1883 


STAR HACK SAWS 
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At Last—a Place for Rubbers 


Special Compartment for Them Is Built into | 
Umbrella Stand of Neat and Simple Design | 


| 

|| 

By Wixiram W. KLENKE | 

Instructor in Woodworking, Central Manual Training High School, Newark, N. J. 





RANK, one of the 
boys who worked in 
the shops at Central 
High School and was es- 
pecially interested in 
woodwork, came to visit 
me at my home one 
Saturday during a light 
summer shower. J sug- 
gested that he put his 
rubbers and umbrella in 
the stand I had made 
for that purpose. 
“Well,” said) Frank, 
“that’s something new 
to me — a combination 
umbrella and rubbers 
stand. Mother has al- 
ways wanted a place to 
put our rubbers as well 
as umbrellas. I guess 
I'll try to make one for 











the working faces oa | 
Using a marking gage | 
make the center line | 
With a knife and try | 
square, cross this i, 
in two places, locati | 
the centers for two doy. | 
els. By this method you 
are sure to get the points 
on both pieces alike 
Now, using a number six | 
auger bit—” 

“That means a three. 
eighths-inch bit, doesn’ 
it?” asked Frank)! 
eagerly. 

“Yes, auger bit num- 
bers increase by six. 
teenths of an inch,” || 
answered. “With this 
bit bore holes three. 
quarters of an inch deep 











her birthday. Will you 
show me how to go 
about it, Mr. Klenke?”’ 

“Certainly, Frank. I 
have a blueprint in my desk with the list 
of materials and all necessary details. 
Here it is. Of course, in getting out 
your rough stock, you must allow for 
dressing up the pieces to the exact size. 
Plane all the pieces true, with good, square 
ends on the rails for the dowel joints.’ 

“TI suppose I should mark on the vari- 
ous pieces, right front, left side, and so 
on,” said Frank. 

“That’s right. Then, to lav out joints, 
place each leg and rail that are to be 
jointed together in turn in the vise with 



































5 ‘COMPARTMENT 
FOR RUBBERS 











BOTTOM FRONT VIEW 





Neat and simple umbrella stand in 
mahogany, made by Mr. Klenke 













Uill| CROSSBAR 
IM) %4x76x8% 


% x% x18% | 
lik] CENTER BAR 


SIDE VIEW 


The working drawings Frank had to follow. The construction 
is a trifle simpler than that shown in photographic illustration 


at each intersection,” 
“Shall I use a bit 
gage for depth?” ques. 
tioned Frank. 
“If you care to use one, but you must 
be careful not to mar your joint as it 
turns. I prefer to count my cutting 
turns. For every full cutting turn in the 
average wood, I figure the bit will enter, 
one-sixteenth inch.” 
“In other words,” 
cutting turns.” 
“That’s correct. Bore the holes in all 
pieces, then cut the dowels to length. I 
either countersink the holes or chamfer) 
the top of the dowel to make it easier to. 
put the joints together. You remember! 
from making tables that you) 
m do the gluing at two different 
4| times. I should glue up the) 
two short ends first with | 
good hot glue or the best) 
grade of liquid glue—not too 
|) thick—then the next . 
wi) glue up the entire job.” 
i “Do I have to glue up the 
framework at the top sepa 
| rately?” Frank asked. | 
“You may if you wish to, 


said Frank, “twelve 

















but I prefer to do it all at the, 
| last gluing; it is easier to get) 
| the entire piece square while 

\| the top is not rigid. Either, 
way, however, will work out) 
: satisfactorily. When set, 

#4 clean off all the glue and 
3| sandpaper thoroughly.” 
“Shall I use our regulat 
| bichromate of potash solu. 
tion for staining?” 

“Yes, Frank. If you want 

a brown tone on the mahog-’ 
any, (Continued on page 113) 
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Many a 
“radio evening” 
depends on this moment 










































































THE moment you pay for a radio battery, you pay for some- 
thing more than “‘just a battery.” You are investing 
your money in many evenings of radio pleasure. . . or dis- 
appointment. You must get a battery that will give you 
trouble-free service and good, clear radio reception. 


Prest-O-Lite Storage Batteries, made especially for 
radio use, have back of them more than twenty years of 
manufacturing experience. They are honestly made, 
only the finest materials go into their construction. They 
have been perfected in the world’s largest electro-chemi- 
cal research laboratories. 


When you select a Prest-O-Lite “A” or “‘B” Storage 
Battery you are certain of getting real battery value. 
You are certain of getting batteries that can be depended 
upon to deliver their rated ampere-hour capacities. This 
lengthens the time between charging and assures good, 
clear reception. 


Prest-O-Lite Batteries are attractively priced from 
$4.75 up. Sothat it is no longer necessary to take a 
chance on batteries of unknown make. There’s a man 
who sells them near you. 


THE PREST-O-LITE CO.,Inc. 
INDIANAPOLIS, IND. 
New York San Francisco 
In Canada: Prest-O-Lite Company of Canada Ltd., Toronto, Ontario 


» » » 


Send for free booklet 


““What every owner of a radio should know about storage batteries” is a 
little booklet which every radio fan will find interesting and helpful. It 
is crammed full of hints that will bring surprising radio results—and save 
you money. It’s yours for the asking, without obligation. 



































Designed especially for radio 


Srest:O Lite 


STORAGE BATTERIES FOR 
MOTOR-CARS AND RADIO 
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“ATKINS” 


Better Blades to 
Cut Any Metal 


O matter what metal 

you cut—it will pay 
you to he sure the ATKINS 
name is on the blade. Only 
genuine ATKINS Hack 
Saw Blades pass the “’ file 
test ’ to insure you easier, 
faster, surer metal cutting. 
ATKINS steel and tem- 
pering save you time, labor 
and money. 
ATKINS Hack Saw Chart, 
showing the best blade for every 
use, and the interesting book 


“SAWS in the SHOP” will be 
mailed free. 


E.C. ATKINS & CO. 


Established 1857 


Leading Manufacturers of Hizhest Grade Saws for 


Every Use; Saw Tools, Saw Specialties, Plastering 
Trowels, and Machine Knives. 


INDIANAPOLIS, U. S. A. 


ATKINS 


TING AWS | 


cond 


“a 


>, 
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Doveratts—The Wonder 
Joints of Woodworking 


By EMANUEL E. Ericson, Noted Manual Training Authority 






























S SOON as 
you have 
mastered the 
making of a 
dovetail joint, 
the strongest 
and neatest of 
all glued joints, 
you can call 
yourself a real 
cabinetmaker 























] In making a half-blind 
dovetail (as for a draw- 
er), mark the thickness of 
each side on the front 


2 Square across 
gage line on is 
for the distance sidé- 
is to lap over fron 








3 On side pieces 
mark length 
and angles (15 or 
20 deg.) of tails 





4 Cutt ine 
tails with fine 
back or dovetail 
saw. Several 
pieces at a time 
can easily be cut 


Transfer exact 

shape of tails to 
the front member 
by holding the pieces 
in position and mark- 
ing with a_ knife. 
Continue lines on in- 
side down to the 
cross line, which was 
drawn with square 
and knife as_ illus- 
trated in Fig. 2 


5 (At right) Remove 
waste wood with a 
chisel. Work from 
both sides and split the 
lines with great care 











F YOU will pull out one of the drawers 
of almost any well-built piece of fur- 
niture, you will find the front and sides 
are fastened together with a multiple 
dovetail joint—the aristocrat of wood 
joints. This is at once one of the strongest 
and neatest of fastenings at the command 
of a cabinetmaker. _ 
It can be made in three principal forms 


—the half, half-blind, lapped or stopped 
dovetail, as at the front corners of 4 
drawer; the through dovetail, as in high 
class boxes, chests and cases and some- 
times at the back corners of drawers; and 
the mitered or secret dovetail, which out- 
wardly looks the same as a mitered joint. 

There are many ways of making dove 
tail joints. The ex- (Continued on page 108) 
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CLEAR at a whisper... 


CLEAR at the volume 
of a brass band 


th 





















URN it low—use the great power as 


a reserve to get the climax of a song 
without a crash. Turn it higher—let the 


SB AL PURE PO RESIS OEE TLE LCE IIT 
: renee 2 ee . 


dance music sound out clearly above the 
talk and the shuffling of feet. Or use it 
in a great hall—and get the actual volume 
of a great orchestra. Every instrument is 
real! With RCA Loudspeaker 104—get 


natural tone and natural volume. 











RCA Loudspeaker 104 is not 
only a power loudspeaker, 
but eliminates the “B” batter- 
ies of most sets. With RCA 
Radiola 25 or 28, it can be 
adapted to eliminate all bat- 
teries. It operates on the 50 
to 60 cycle, 110 volt A.C. 


























fe) 

» RCA Loudspeaker 102 adds a power RCA Loudspeaker100 gives clear, : : ° ° 

. unit to the Model 100. Plugged in mellow, undistorted tone up to lighting circuit. ... $275 y 
-S on the house current, it has power any volume your set can give it. / 
c- to deliver almost any volume of It is really the only loudspeaker 

F tone—clear and undistorted. (For to buy when you use the power 

ad use on 50 to 60 cycle, 110 volt A.C. GUEST csc ot: 6 era $35 

“ ting circuit.) . . . . $140 © 


RCA Loudspeaker 


MADE BY THE MAKERS OF THE RADIOLA 

















Is This Tobacco 


a Part of Every 
College Education? 





Considering the recent discussions pro and 
con on the value of college education, it is 
interesting to hear from an old graduate 
who found at least one subject useful in 
later life. That was pipe-smoking. 


Read his letter: 


Larus & Bro. Co. 
Richmond, Va. 

It was at college that I learned to smoke 
Edgeworth. Of course I also learned a few 
other things at college. One was to play 
football. Another was to study the dead 
languages. Now, fifteen years later, I have 
given up playing football and studying 
dead languages, but have not yet given up 
smoking Edgeworth tobacco. 

It was a sort of tradition for each fellow 
as he threw off the toga of boyhood and 
put on the cloak of young manhood to 
adopt the smoking of Edgeworth as a sym- 
bol of his entrance into man’s estate. 

Being fortunate enough to enjoy the 
surpassing mildness and sweetness of Edge- 
worth right at the threshold of his smoking 
career, each young fellow asa general rule 
found any other tobacco unsatisfying, and 
adhered to Edgeworth year after year. 
When I have met some of them many 
years after, I have often inquired: 

“ Still smoking Edgeworth?” 

Almost invariably the answer has been 
“Yes; I still like it better than any other; 
it’s got a very pleasant flavor. And it’s 
mild; it never burns the tongue.”’ 


(Signed) Frank H. Witson. 


Let us send you free 
samples of Edgeworth 
so that you may put 
it to the pipe test. If 
you like the samples, 
you'll like Edgeworth 
wherever and when- 
ever you buy it, for 
it never changes 
in quality. 











Write your name 
and address to 
Larus & Brother 
Company, 10-V 
S. 21st Street, 
Richmond, Va. 


We'll be grate- 
ful for the name 
and address of your tobacco dealer, too, if 
you care to add them. 


Edgeworth is sold in various sizes to suit 
the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size pac’-ages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


To Retail Tobacco Merchants: If your 
jobber canno: supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by pa_cel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 


S| On your radiomtune in on WRVA, Richmond, Va. k 
—the Edgeworth station. Wave length 256 meters. 
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Amazing Puzzles Formed from 


Easily Whittled Blocks 


By Artuur L. SMITH 


combinations of the six-block puz- 

zle described in the March, 1926, 
issue of PopuLtar ScrenceE MonrTuaty. 
They may be of more or less intricate 
character according to the solutions there 
offered. 

As such a puzzle is apt to be quite in- 
tricate enough for the average person, no 
matter how simply constructed, we shall 
choose one of the easiest of the solutions 
(corresponding to No. VI in the first 
article). If extreme intricacy is desired, 
several of these solutions can be embodied 
in one puzzle, but such puzzles often 
lose their entertaining character since 
even the constructor may forget how to 
put them together. 

The blocks used are % in. square and 
4 in. long. The cuts are 4% in. deep and 
Yj, 4% or 1 in. long. 

For a six-block puzzle (Fig. 1) to be 
inclosed in one of twenty-four blocks 
(Fig. 3), making one of thirty blocks 
altogether, (Fig. 5), the cuts are central 
as shown in B, C, D. For the twenty-four 
block puzzle the cuts are equidistant 
from the ends asin E, F, G. The illustra- 
tion makes the character of the cuts and 
their positions sufficiently clear. 

By making the six-block puzzle (Fig. 1) 
first and putting it together, the solution 
of the twenty-four block puzzle is prac- 
tically mastered, for the assembling is the 
same in each case. It will require blocks 
put together in the order named: C, B, 
D, D, D, A. Fig. 2 shows the puzzle 
partly assembled. 

Four A’s, four E’s, four F’s and twelve 


TIA B c D 
| AS TB: = 
4 


BLOCKS REQUIRED FOR THE 24 AND 6-BLOC 
ALL CUTS ARE 1% IN. DEEP 


Bent puzzles may be made of 


Yes 
Hii 


a 




















THE 24-BLOCK 
ASSEMBLED 


Intricate as the puzzles in Figs. 1, 3 and 5 appear to be, they are made by combining blocks 1 in. 
square and 4 in. long, whittled to the shapes shown in the upper left-hand corner of illustration 

















Not Hard to Make 


F YOU like to solve really ingeni-— 


ous puzzles—and who does nol? — 


you will find the problems outlined by 


Mr. Smith in this article among 
the most fascinating of their kind. 

While Mr. Smith was led to write 
this article because of inquiries from 
readers who wished to put together 
twenty-four block combinations, it is 
not necessary to have read his preced- 
ing articles to understand the pro- 
cedure in making and solving these 
puzzles. To whittle the blocks requires 
only a sharp pocketknife, a strip of 
¥ in. thick pine, mahogany or other 
straight grained wood, and a little 
care and patience. And once made, 
the blocks will prove a source of never 
ending amusement and astonishment 
to your friends. 

















THE 24-BLOCK PUZZLE 
PARTLY ASSEMBLED 


G’s will be required for the twenty-four 
block assembly shown in Fig. 3. 

To put it together we first take F, F 
with E fitted in the cuts at the farther 
end. Then G, G and G, G are fitted in 
pairs on the E and F’s. Another G is 
placed opposite E, binding the two G 
pairs. Fig. 4 shows these G pairs with 
E, G binding them at the bottom. . 
Unless the assembling is done in this 
way, one may find that more than two 
(Continued on page 105) 
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THE 6-BLOCK PUZZLE 
ASSEMBLED 





30-BLOCK PUZZLE 
ASSEMBLED 


6-BLOCK PUZZLE 
PARTLY ASSEMBLED 
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AMPLION PATRICIAN 


A new model of the air column type— 
as pleasing to the eye as to the mu- 
sical ear. Non-directional general diffu- 
sion of sound. 48-inch air column in 
an 18”x12"x9” cabinet. 


AAI8.... $45 





AMPLION DRAGON 


The world’s “best seller”—adopted as 
the standard among leading radio engi- 
neers for experimental and comparative 
tests. Famous for its sensitivity to speech 
and musical signals, and for volume 
without distortion. 


ARI9.... $42.50 


From 1887.... 
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Artistically, this new 
Amblion Cabinet Cone 
graces the most exqui- 
sitely appointed drawe 
ing room—acoustically, 
it sets a new standard in 
radio reception. 


ACI2.. . $30 


% ae aks 














ROY LSE RS RACIST See 


a New Radio Voice 


When genius sings or speaks or plays—a breathless 


silence follows. 


When the new Ambplion Cone reproduces vocal or in- 
strumental tones—an awed hush ensues. 


For this new type of cone, designed 
by the engineering genius of the 
world’s largest makers of sound repro- 
ducing devices, sets an entirely new 
standard in radio reception. 


A precision of sound-values—a mel- 
low clarity—an utter absence of dis- 
tortion or “chattering”—characterize 
the new Amplion. 


Built on an entirely new principle 
of balanced construction and excep- 
tionally responsive to the weakest 
signals, the new Amplion reproduces 
the entire vocal and musical range 


with an astonishing purity, combined 
with the utmost volume. 


Sensitive as a deer to the faintest 
sounds, this Amplion sets a new 
standard of reception for every set. 
It is the last link in the chain of 
quality broadcasting. 


As you listen in—to classical music 
or jazz—to symphony concert or 
brass band—to speakers or singers— 
it becomes increasingly difficult to 
tell the difference between the actual 
performance and the new radio voice! 


Write for the interesting Amplion Booklet 





AMPLION. - 


THE AMPLION CORPORATION OF AMERICA 
280 Madison Avenue, New York City 


THE AMPLION CORPORATION OF CANADA Lrtd., Toronto 


“The House of Graham” is known throughout 
the world, through its associated companies 


.. A Path of Brilliant Achievement ...... to 1927 
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Wood-Carving 
Made Easy 


With a Set of the Famous 
London Addis Carving Tools 


Wood-carving is easy if the right tools are used. 
And fortunately a complete set of the essential tools 
can be bought at a price so moderate that the be- 
ginner can afford to equip himself with a very fine 
set right at the start. 


Whether a beginner or an expert you will find the 
tools you need in the kit pictured below. 

With this seven-piece cutfit you can embellish shin 
models with beautiful carved work—you can easily 
and quickly decorate chests, chairs, tables or any of 
the other furniture that is described in the Home 
Workshop Department of this magazine. You will 
find wood-carving a fascinating hobby—and a source 
of income if you want to sell your handiwork. 


The complete set consists of a stencil chip carving 
knife... Arkansas Stone... ’ parting tocol... 
Ye” veining tool ... %” deep gouge... %’” flat 
gouge ... %” broad gouge. These tools with the 
specially designed sharpening stone are packed in a 
durable kit made of stout brown canvas. The com- 
oe set, including the canvas kit and sharpener is 


Send today the coupon below with your remittance 
for $4.30 and we will send you, the day your order 
is received, the complete kit—postage prepaid. We 
guarantee that if you are not satisfied in every re- 
spect, we will refund your remittance without 
argument or delay. 


CHAS. F. BINGLER SONS 
182 Sixth Avenue, 
New York, N.Y. 
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CHAS. F. BINGLER SONS, 
182 Sixth Avenue, New York City. 


Dear Sir: 

Enclosed is $4.30 for which please send me by return 
mail your Kit of famous Addis carving tools. It is 
understood that if I am not satisfied in every particular 
you will return my money. 
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A Beautiful Clipper Ship 


(Continued from page 65) 











Fig. 2 (upper view). When the hull 
pieces or “‘lifts’’ have been fastened to- 
gether, the joints serve as guides for the 
carving process. Fig. 3 (lower view). 
How the deck fittings should be placed 


a run between Honolulu and New York 
she made 411 miles in one day, 1478 in 
four days, and 3562 miles in 11 days, or 
an average, allowing for the difference in 
time, of 1334 knots. On another run, she 
sailed from New York to Liverpool in 13 
days 23 hours, which has never been 
equaled in the month of June. 

The Sovereign of the Seas was sold to a 
Hamburg firm and was wrecked on the 
Pyramid Shoal in the Straits of Ma- 
lacca, August 6, 1859, becoming a total 
loss. 

Her length at the load-line was 231 ft., 
which, at the scale of 1/12 in. to the foot, 
gives us a model 194 in. long at that line, 
or 26 in. long and [61% high over all. 
This is a comfortable size for the average 
room. To make it smaller is not advised, 
but it can be made larger by increasing 
all the measurements proportionately. 

The first necessity is a full sized draw- 
ing of every part to be made. You can 
save yourself the formidable and time- 
consuming task of making these drawings 
by sending 75 cents to the Blueprint 
Service Department, PorpuLar Scrence 


SKYLIGHT-U 
| 





CABIN HOUSE-P 
| 











Montuty, 250 Fourth Avenue, New 
York, for Home Workshop Blueprints 
Nos. 51, 52 and 53 (see page 92). These 
contain the original drawings used in the 
construction of the model, which, with 
the exception of some smaller explanatory 
sketches, are all full size, including the 
rigging plan. 

Too many models are ruined by trust- 
ing to the unaided eve, so measure each | 
part carefully, and endeavor to keep down) 
to the measurements. 

It is well to make clear here that the| 
writer does not claim that everything in 
the model is an exact replica. Authori- 
tative plans and contemporary pictures 
have been used in the designing, but some 
fittings can only be given as probable and 
it is not always possible to adhere to exact 
scale. For example, the skysail yards 
should be 1/24 in. in diameter and the 
braces for those yards should be no thiek 
er than the finest sewing silk, but it is 
advisable to make such parts slightly 
overscale. As another example, the deck 
plank markings should be thirty-six to 
the inch, which (Continued on page 88) 














| 
0, COMPANION WAY-T | 














Fig. 4. Plan view of the deck showing the fittings. 
In addition, this blueprint has the complete details of the deck and cabin houses and various parts 








n 
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This plan is given full size on Blueprint No. 52. 
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may be 


ROM infancy, your ears have heard music di- 

rect from some original sound-source. Listen- 
ing directly to an organ, a violin, a piano, or a 
band, your ear caught all the overtones and har- 
monics. Subconsciously- you memorized the 
sounds with every fine harmonic shading. 


Today, when you sit before your radio, if your 
loud speaker fails to reproduce the high harmon- 
ics or the low throbbing bass, your imagination 
supplies the missing frequencies! You think you 
are really hearing what actually you are only re- 
membering! Without knowing it, you are strain- 
ing to hear! ‘‘Listeners’ Fatigue’? results. You 
miss half the beauty of the original rendition try- 
ing to hear what your speaker will not reproduce. 











LOUD SPEAKER PRESSUREGRAM 











FREQUENCY CYCLES PER SECOND 


A comparative frequency chart of two 
speakers in operation. One a typical horn 
type. The other, the Peerless Reproducer. 
The red-shaded areas show exactly what you 
miss with old-type speakers—and what you 
gain with the Peerless Reproducer. 


UNITED RADIO CORPORATION, ROCHESTER, NEW YORK 
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A Strange trick 
of the human ear 


4 fal pura plas, 





The new Peerless Reproducer gets these for- 
merly “Lost Frequencies.’”? How much more than 
the average, the chart shows. A new principle 
is responsible for this amazing result. The small 
diagrams above show its fundamental differences 


but only a Comparative Demonstration will. 


prove these differences to your ear. This demon- 
stration is free, but will be a revelation. It may 
be heard in the stores of two thousand Peéerless 
dealers from coast to coast, and in Canada. 


Meantime, send for a booklet of tell-tale loud 
speaker facts. Just ask for “‘Voices from the 
Air” on a post-card or in a letter. Or merely 
write your name on the margin of this page and 
mail it. The booklet is informative! 





See page 6. 
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14 inch 
Heavy Duty 











Patented Dec. 8, 1925 . . . . Others pending 


Motorize your Workshop 


with an Electric Drill 


GOODELL -PRATT Elec- 
tric Drill will double the 
joys of your workshop. 


Besides being efficient, power- 
ful machines for fast drilling in 
wood or metal, they are in reality 
portable power plants that any 
ingenious craftsman can adapt 
to drive light lathes, bench saws, 
polishing and grinding heads, jig 
saws, bench planers, etc. 


Just think of the innumerable 


possibilities such a shop offers. 
How much more fun you can get 
out of it with power-driven equip- 
ment to do the roughing out and 
uninteresting parts of your work. 


Goodell-Pratt Electric Drills 
are made in six sizes with Uni- 
versal Motors for either Alter- 
nating Current or Direct Cur- 
rent at 110 or 220 Volts. 


Write for descriptive folder 
and prices. 


. 


The Goodell-Pratt Electric Drill is made in 


Y%{ Inch Heavy Duty 
34 Inch Heavy Duty 
¥ Inch Light Duty 


Powerful motor; long, patented, high-speed, self-oiling armature 
bearings; wide-faced, specially heat treated gears that run in 


14 Inch Standard 
1% Inch Heavy Duty 
54 Inch Heavy Duty 


bronze bearings; new self-tightening chuck; ample ventilating 
system; quick accessibility of all parts; handy switch control and 
absolute cleanliness — these are some of the improvements that 
make the Goodell-Pratt Electric Drills truly remarkable in per- 
formance and wonderfully free from trouble. 


GOODELL-PRATT COMPANY, GREENFIELD, MASS., U.S. A. 


MAKERS OF 


MR. PUNCH 


GO ODELI- RATT 


1500 GOOD TOOLS 
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Wie Home Worlsaliag| 
A Beautiful Clipper Ship 


(Continued from page 80) 
would only result in a mess of lings, 

The body of the hull (Fig. 1) is eon. 
structed of six lifts or layers, each 5/19 
in. thick (that being the ‘usual thickness 
of planed }4-in. white pine). To make 
them, take six pieces of such white pine, 
free from knots, not less than 3% by 99 
in., and scribe a midship line right around 
the center of each. Mark one of the 
outlines A, B, C, D, E, and F on each. 

The best way to do this is to transfer 
the lines directly from Blueprint No. $1 
to the wood by means of typewriting car. 
bon paper. Mark at least three of the 
construction lines on the under side of 
each lift, say Nos. II, IX, and XII. 
Another way is to make a tracing for each 
lift and paste it temporarily on the wood 
to be sawed out. 

Cut these pieces to shape with the 
fret saw, being very careful never to come 
inside the lines; it is better to leave about 
1/32 in. of w ood outside them. Sand- 








paper off all inequalities. The bottom lift 


POOP DECK BLOCK-H 
Sa -— 


FORECASTLE-HEAD BLOCK G 


LIFTS GLUED orn 
ee \\ \ 1 








Fig. 5. How the “lifts” 
bulwarks, rails, stem, sternpost, 


are assembled; the 
and keel 


(A) is only 4/12 in. thick; the extra 
should be planed off before cutting. 

The 1/12 in. is the old-fashioned 
‘line’? measurement, which will be found 
on some rules. The scale with twelve 
divisions to the inch has been drawn on 
Blueprint No. 51 and can be cut out and 
pasted on a rule or strip of cardboard. 

To make the model hollow, lifts B, C, 
D and E may have their centers cut out. 
To do this mark the top of the piece 
underneath on the bottom of each and 
with that side up, saw to keep at least 4 
in. within the line. 

The pieces project at the ends to form 
the stem and sternpost; these may be cut 
off and vertical pieces fitted after the hull 
is shaped. The keel comes later.. 

Glue the lifts together most carefully 
(Figs. 2 and 5), so that the midship lines 
make one straight vertical line, and 
so that the construction lines coincide ex- 
actly. To do this in one operation, I 
four it easiest to start at the bottom 
lightly nailing each piece to the next, on 
the inside, as it was } laced, and making 
sure that no nail heads projected. 

When this is done, put the whole in 
| clamps or under weights and set aside to 
| dry for at least 12 hours. 

Next cut the sheer or curve of the deck 
line. This starts forward between IIL 
and IV (Fig. 1) and continues to the stern. 
The deck should have a slight camber or 
downward (Continued on page 84) 
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TRIMG 
PIPE VISE 


AX ANDY, rugged tool for 
home, shop, or farm. 
Has tempered, tool-steel 
jaws with fine-milled teeth 
which grip firmly. Yoke, 
frame, and base are of guar- 
anteed malleable iron. 
Screw, head, and handle are 
of selected steel. Patented 
device insures smooth hand 
grip. Made in seven standard 
sizes. Absolutely guaranteed. 


Othe 
Pipe Wrench with the 


Replaceable Insert Jaw 
and Nut Guards . . ~ 














WHEN large American tool buy- 

ers (railroads, oil companies, 
power plants, plumbers, etc.) have to 
settle the question of wrench econ- 
omy, TRIMO almost invariably gets 
the verdict, even though the first cost 
of this rugged Pipe Wrench is a few 
cents more than others. Why is this? 


¢ ¢ 

Just consider one point alone—the 
INSERT JAW in the handle, an ex- 
clusive TRIMO feature. After the 
TRIMO has rendered long and hard 
service, this jaw can be quickly 
replaced at small cost. With other 
makes an entirely new wrench would 
have to be bought. NUT GUARDS 
which keep the TRIMO adjusted con- 
stitute another economic (time and 
labor saving) feature. Pressed steel 
frame is practically unbreakable. 


¢ ¢ 


Replaceable parts, maximum strength, 
masterly design, and many other ex- 
clusive points have made TRIMO the 
preferred Pipe Wrench among large 
and small users for nearly 40 years. 
Made in eight steel-handle sizes from 
6 to 48 inches; four wood-handle 
sizes, 6, 8, 10, and 14 inches. 


¢ ¢ 


At all hardware, mill, plumbing, 
and oil-well supply stores. Insist 
on TRIMO—accept no other. 


TRIMONT MFG. CO. 


ROXBURY - MASS. 























© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS 













































; 








84 


What about this 
~ Silent NOKOL 


automatic OIL HEAT? 


It is a sensational new 
discovery in home- 
heating comfort 


© FREE: 
Coupon below brings 
valuable new book 


ERE are some facts about the 
most modern oil heat for any 
home: 
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Noise has now been cut to the ? 
vanishing point. id Te can hear the clock—but cannot hear his new Silent Noxo. 


High efficiency, which for nine years 
past has established records for lowest- 
cost, fully automatic oil heat—is now 
actually increased. 


More comfort than ever before is 
delivered at the same low cost. 


Right now,asaresult,shrewd Ameri- 
can home-owners are investing one- 
and-a-half million dollars— monthly — 
in Silent NOKOL installations. 


More than 35,000 homes have had 
NOKOL comfort for periods up to nine 
years! 


What it offers: 


NOKOL-owners usually pay less for 
their heat than hard-coal would cost; 
never more. 


There is not, never has been, “oil-burn- 
ing” odor in or about any NOKOL-heated 
home. Because NOKOL does not have to 
burn low-grade, foul-smelling fuel to 
provide low-cost heat! 


This comfort is for small homes, cr 
large. NOKOL is one of the few auto- 
matic oil burners made in sizes to suit 
any home. 


New Book—FREE 


Send coupon below and learn where, 
in your own vicinity, the new Silent 
NOKOL may be seen. You will also re- 
ceive, free, a valuable new book on 


Oil Heat. 


(Silent Noxot exhibit at Philadelphia Sesqui-Centen- 
nial—now: PALACE OF LIBERAL ARTS, Group ~ 


% FREE: New OIL HEAT Guide 
AMERICAN NoKoL ComPANY, 
Dept. 19—215 N. Michigan Ave., Chicago 


Gentlemen: Please tell me where to see the new | 
Silent NOKOL in this vicinity. Also send—free— 


| 
| new book. 
| 
| 


IName 





PUMNINNOEES diss edotece Senco 





thenwSilent 
okol 


Reg. U. 
AUTOMATIC OIL HEATING FOR HOMES 


First domestic oil burner listed by Underwriters’ Laboratories; approved by all leading 
safety boards. Manufactured and guaranteed by American Noxot Company, Chicago 
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die Wlomme Workeiigg] 


A Beautiful Clipper Ship 


(Continued from page 82) 
curve from the center line toward the 
sides. 

This is a convenient time to pencil the 
lines to represent the edges of the deck 
planks. They are marked about 1/10 
in. apart with a very hard, sharp penejl 
and should run truly fore and aft. 

Make the pieces G and H (Figs. 1 and 
5) for the forecastle and poop. 'G js ¥ 
in. thick at the bow and % in. at its after 
end. The top is considerably wider than 
F’, to allow for the flare at the bow. Piece 
H has a square cut out of it to take the 
cabin house; it flares out at the stern, 
Glue these in place. 





ag thin cardboard cut 13 templets 
from the vertical profile body plan 
(Fig. 1). Fix the hull on its side in the 
vise, being careful not to bruise it with 
the jaws. Shave away the lower corners 
of the lifts until you are down to the up. 
per joints of each. While doing this keep 
trying on the templets, noting especially 
that the curves in some places, as at the 
lower part amidships and upper part aft, 
are convex and at the ends concave 
(hollow). 

A chisel, flat gouge, plane, spokeshave, 
and half-round cabinet rasp are all useful 
in this work, especially the latter, but 
not all are necessary. Be very careful 
with the hollow under the stern and the 
flare at the bow. You will find a very 
beautiful and absolutely correct hull will 
emerge. 

If the ends have been left on the pieces, 
be careful with them and have a distinct 
angle between the end posts and what is 
supposed to be planking. If you have cut 
them off, leave the ends flat enough to take 
the posts—a full 4% in. 

The bulwarks (L, Figs. 1 and 5) come 
next. Cut rabbets 3% in. into the sides 
of the hull and extending 3% in. down 
from the deck line, as shown in Fig. 5. 
Into these fit pieces of white pine % 
in. thick and &% in. wide. Glue and 
lightly nail them to forecastle, poop and 
hull sides. The forward end may need 
steaming to twist it; have them a shade 
thick and when in position sandpaper to 
meet the rest of the hull. 





ROM a piece of pine \ in. thick cut 

a horseshoe-shaped piece (I) to lie on 
the poop, which will continue the inside 
line of the bulwark. It had better project 
considerably on the outside and be shaved 
down to the hull lines after being glued. 
Make a similar piece (J) for the fore- 
castle, which, inside and out, will have to 
continue the flare at the bow. These 
must be neatly joined to the bulwark 
pieces where they meet. 
For the keel (IX) cut a groove along the 
bottom of the hull 54 in. wide by Y% in. 
deep. Into this glue and nail a strip of 
pine % in. deep by the same width. Have 
it extend beyond the hull sufficiently to 
come under the stem and sternpost. If 
these are to beadded, they come next; theif 
shape will be seen in the sheer plan (Fig. 1). 
The two moldings (Fig. 3) come next. 
They can be (Continued on page 86) 
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THE DE LuxE MODEL 
Solid pete hate "$25. 


somely carved 





THE STANDARD aus: 


Two-tone mahogany, 
hand-rubbed finish. $16. 30 





Tas Tasounsr Mopst $40 
Brown-finish mahogany . ; 
All prices slightly higher on the Pacific Coast cutie in Canada 


a Found : Radio's Lost Chords 


Here, indeed, isa new speaker—new _ every delicate shading of tone. 
in principle, new in performance, 





preteen eee _— es 


eas 





7 nd perfe 7 

il a ge en It was developed and perfected by | 
acknowledged sound-scientists in |) 

It is a speaker that finds, and de- the laboratories of Dictograph, fa- 
livers, the ‘‘lost chords’’ of radio. mous in the realm of acoustics. HW 
It brings to you every instrument Of course, you may try it, with a 


in the philharmonicorchestra,every the compliments of your radio i] 
voice intheaugmented chorus, with dealer. 


© i 
C New HI 


DICTO GRAND | 









Made by the i 
DicTOGRAPH PRODUCTS CORP. 
New. York City 





>rEALER 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS 





86 POPULAR SCIENCE MONTHLY 








The difference between 
Success and Failure 














Very Often Success or Failure 1s 

determmed by a minute adjustment 

~a smoothing of the surface for 
Better Contact and Fit 


Machinists and home tool users appreciate 
the NICHOLSON File for this work, be- 
cause they can depend on its uniformity— 
its sharp, biting teeth that resist wear caused 
by constant usage. 


Your local hardware dealer is well stocked 
with a complete assortment of NICHOLSON 
Files, and will help you select the right files. 


CMOLSO, =NICHOLSON FILE Co. 
> a t Providence, R. ., U.S.A. 


(TRADE MARK} ® 





~A File for Every Purpose ‘“ 
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[ii Home Workengy) 
A Beautiful Clipper Ship 


(Continued from page 84) 

made from wood, but hard cord, such 
fishing line, is easier to handle and judd 
good. The lower one should be about 
in. in diameter. Starting at the bow it 
follows the line of the main deck, Stretch 
and glue it along, helping to keep it jn 
position with a few pin points. The to 
molding should be about half as thick 
and be level with the edge’of the bulwarks, 

For the hawse pipes bore a 3-in. diam. 
eter hole, 14 in. deep in each bow, ¥ 
in. abaft the stem and 14 in. below the 
lower molding. Point it toward the 
middle of the forecastle head. It is q 
round hole, but the angle at which it jg | 





it red inside. Carefully bore a %-in. hole 
for the bowsprit and then make the figure. 
head. Stick two pins in the stem, one for | 
the head, the other for the extended arm, 
On these build up the figure with gesso (a 
thick paste of liquid glue and whiting 
with a little linseed oil and varnish) to | 
represent a queen with flowing robes, one | 
arm extended forward and the other 
backward along the hull. This figure 
might be carved from wood. If you do 
not wish to attempt the figure, just puta 
wooden curl under the bowsprit (called 
a billethead). 

The figurehead should be white and 
gold and the scrollwork design should ex. |. 
tend back to the hawse pipes. 


HANDRAIL (M, Fig. 4) will be 

wanted round the poop deck. This 
is most easily made from a piece of flat 
rattan cane, a scant 44 by \% in. Meas- 
ure off sufficient to go round, and at the 
middle and at 34 in. intervals drive Y in. 
long points (from bank pins) through it. 
On these drop two or three beads, fas- 
tening them with a spot of glue, to makea 
rail fully 1% in. high. Invert this and drive 
the pin points into the edge of the bul- 
warks. 

Make and fix the wooden catheads, (N, 
Fig. 4)— in. sq. and 1 in. long—and 
the bumpkins (O), which are 34 in. long. 
They should project through the rails. 

The rudder is a slip of wood, thinned 
down toward the stern edge. It projects 
a little into the hull and is fastened on 
with pins or nails pointed at both ends. 

Now draw the plank lines on the pieces 
H and G, if it has not been done previous- 
ly, and give the entire deck a coat of thin 
varnish. 

Scratch the water line where shown in 
Fig. 1 and give the hull a priming coat 
of flat white paint. When this is dry, 
sandpaper down and fill in any inequali- 
ties with white lead, or thick paint. 

Sandpaper again; then give the upper 
part a.coat of black, and the lower a coat 
of dark green or the color known as “light 
red,” if you prefer. Rub this down and 
apply another coat, finally rubbing down 
with pumice stone and water to take off 
the extreme shine. 

The top edges of the bulwarks are black 
along the waist and white at the fore- 
castle and poop. The lower molding is 
white. The inside of the bulwarks is 
white, with (Continued on page 88) 
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Constant Dependable B Power 
Direct from Your Light Socket 
isNow a Reality in Majestic Units | 


=) 




















Give that set of yours the power it needs—power for any variation 
in tone. Then you'll have a new appreciation of radio. You will 
have one delightful program after another—summer evenings— 
winter evenings—All the Time! 


That’s when your set is equipped with Majestic ‘‘B’’ Current 
Supply. Your set seems Alive with marvelous energy. You sense 
a new joy in radio. 


Reliable, unvarying power at an average cost of about one-tenth 
cent an hour! Economical, powerful—Lasts as long as any Re- 
ceiver. Fully guaranteed. 


Majestic B’Guirrent Supply 




















| Sr ic seems 


delivers pure direct current-from vour light socket 
No Filament to Burn Out You at last forget its mechanics, for a simple switch releases all 
All the Majestic ‘‘B’’ Current Supply units are manu- 
factured complete in our factory and are equipped the power you need for any program. Power—clean—constant— 
with the famous Raytheon tube (endorsed by nu- f > 
filament tube with full wave rectification, no acids abundant! Power that instantly responds to high soprano, and 
fograph demonstrate that all A-C hum is entirely as easily brings you the full resonance of an orchestration! 
na ° . 
Majestic Standard-B Current Suppl $ i ; 
a eee ee, Their low purchase cost and the savings they bring to you make | 
UML fake. Popularly priced ‘tor the average sot. them an investment that soon is repaid. Don’t delay—see your : 
teres sazsnannnnges $32.50 dealer at once or write for free literature. iH) 
ME  PRDCIEY DEES... cccccccccccscescecces 35.00 i 
Majestic Super-B Current Suppl ‘ : 
Rg to 12 re including the use spt ae 1s0- DEALERS: If you are not yet equipped to get your share of the i 
current from light sockees ">" | Majestic business, see your jobber or write direct giving us his | 
West of Rocky Mes..0222. 0 IIIIIIIU sso name. iH 
Majestic Master-B Current Supply i 
Besar ei wget, Poeeeety staeeod tc | 
F ——_ ; 6é6R? iit 
tube UV-INE Tide volts” Uncaualted for sets having New York Show—Booth No. 10—Section B Hq 
a ° a e Wi 
occ higun cv akawien an $42.50 Chicago Show—Booth No. 6—Section “‘F i; 
EES SIO TOPE EPC EET TT 45.00 | 
4) 
GRIGSBY-GRUNOW-HINDS CO. | 
i 
4578 ARMITAGE AVENUE CHICAGO, ILL. 
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Aristocrat E-Z TOON 
Vernier Pointer 


NEWéd ristocrat 
Vernier Port Dial 





This marvelous, recently com- 
piled, 48-page Log Book (worth 
$1) is given FREE with every set 
of 3 Aristocrat Vernier Port Dials. 
Bound in beautiful, two-tone 
Mocotan Leather with embossed 
cover. Lists every United States 
and Canadian Radiocast Station 
of record June 1st, using power of 
250 watts or more. tedexed by 
call letters, ee and loca- 
tion. Also includes many of the 
principal foreign stations. Ample 
room for additional or local sta- 
tions. Ask your dealer to show 
you a copy. 


MENMSER 


BEM A) 


N: MATTER how many tubes your receiver has, how much it 
cost or what its circuit principle is—your radio cannot be 
in style without vernier window dials. In radio, just as in fine 
motor cars, appearance and performance are constantly improved 
each season. 


With the new Aristocrat Vernier Port Dials, your radio will appear 
just like the current model. And the Aristocrats will also make it 
perform like the new, advanced radios. 


Vernier Ratio is 14 to 1. With this extremely fine tuning you can 
separate local stations of adjacent wavebands distinctly—and 
bring in countless stations you have never heard before right 


through powerful local broadcasting. 


The Aristocrat is easily installed in but a few minutes. The 
famous Kurz-Kasch Split Bushing fits all condenser shafts—aligns 
rite, holds tite! All mechanism and shaft ends are concealed. No 
gears, chains or cogs to backlash, wear out of get out of order. 


If-you buy, build or operate a receiver with old-fashioned dials— 
or dials of doubtful qualitv—replace them with the up-to-date, 
beautiful Aristocrat Vernier Port Dials of pure Bakelite, bearing 
the KK Trademark. 


In three rich finishes—to match your radio—black with white 
markings, mahogany and walnut with gold markings. The better 
dealers can supply you—at $2 each. 


THE KURZ-KASCH COMPANY DayTOoNn, <a 


Moulders of Plastics 


_ Kurz @Kascu 


_eAnistocrat Dials and Knobs 
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| Zee lowe Workelaal a 
A Beautiful Clipper Ship 


(Continued from page 86) 
brown stripes to represent teak wood 
paneling. 

While the paint is drying, one cans 
making the deck fittings (Fig. 3), 
cabin house (P, Fig. 4) is a block of soft 
wood and sets into the poop deck. It 
projects 44 in. It should have a moldj 
round the top edge and be white, with 
doors and windows painted on. The for 
ward deck house (Q) is similar, only 
larger. 

The hatches are blocks of wood, with 
a groove cut round them; the after one 
(R) has a slide opening, under which js 
supposedly a ladder leading to the hold. 
The companionway (T) on the Poop is 
very similar, but white with painted 
doors at the after end. The skylight (U) 
also is a block of wood, with barred win. 
dows, recessed and painted, round the 
sides. 

The binnacle (Y) is a similar block, 

paneled. These may have very thin 
cigar-box wood tops. 








HE steering gear (W) is a block of 

wood set on pin-and-bead legs, right 
over the rudder trunk. The wheel can be 
a gear from an old watch, with every 
other tooth filed away, or can be cut from 
a thin sheet of celluloid or brass. 

The bitts (X) are made from -in. sq. 
wood—two uprights set in the deck with 
a crossbar (bolster) recessed into them 
and stained brown. The after bitts are 
set across the inner ends of the bumpkins. 
The ladders can be fashioned from % by | 
16 in. cigar-box wood, or cut from cellu- | 
loid. They lead, one on either side, from | 
the main deck to the forecastle head and 
poop deck. Two or three steps are 
enough. 

The fife rails (Z) around the masts are 
made from \-in. uprights, with % by | 
in. horizontal pieces. The after ends of the | 
one at the main are supported by pin-and- 
bead posts, and have three cut-off pins 
through them on either side, to represent 
belaying pins. The after ends of the for- 
ward fife rails are merely glued to the 
front of the deck house. 


N THE forecastle there will be a cap- 
stan (AA) fastened to the deck 
with a long pin. It may be painted green 
or black. There will be three posts for 
windlass bitts (FF), the larger and for- 
ward one 3% in. high and the others % im. 
high; these extend from the windlass 
underneath. There can also be a bell 
(KK) at the front edge. 
On the top of the deck house there will 





be two boats (CC) glued and lashed to| 


skids (crossbars), and the galley funnel 
(MM), painted black. 

Staples, made by bending over stout 
pins, will be w anted in the positions in- 
dicated on the deck plan (Fig. 4). The 
two pairs amidship should be especially 
firmly placed. These can be more clearly 
seen in Blueprint No. 52. 


Next month Captain McCann will 
tell how to set up the masts. and rig- 














ging and complete the model. 
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‘his Double ell Shield 








Every Stage Completely Double Shielded 


1. This new King DoubleCell Shield is more than 
mere shield-partitioning. It is complete isolation from 
every other stage and from outside pick-up on the 
coils. Each cell is formed from a single piece of copper. 
Each is complete shielding for its stage. And when 
assembled, there is a double wall of copper between 

-=each coil. No radio we have ever seen, is so completely 
shielded. And none of similar capacity gives quite such 
lear reception and such great selectivity. 


Single Dial Station Selector 


2. Many receivers claim to operate on single dial. 

he King 62 and 63 pick up the station with a simple 

turn of a single knob—without sacrificing selectivity 

and volume. For distant stations, two verniers are 

available, one to increase or decrease volume, the other 

‘governing selectivity. Weak or distant stations are 
thus brought in with ease. 


Cushioned Tube Mounting 


3. Tube socket panels ate mounted Jpn flexible 


prevents {the familiar 
ae b nical intef ction. 
me. 


The great King plant where King Ridte# 
e. Covers 7 acres. Employs 1600 pease. 
ef the finest factories in the radio industry. 


Rugged Mechanical Construction 


4. Four heavy brackets carry the construction. They 
are equally spaced and supported by heavy steel and 
brass strips. Durability is an inbuilt feature. 


Pilot Light 


5. A small lamp, drawing only one-tenth ampere is 
used as pilot lamp to illuminate the wave length scale. 
Beside making readings easy, this pilot light also serves 
to tell when tubes are on and off. Set may be operated 
without light. 


There is a King Set for Every Radio 


Taste and Almost Every Purse. Priged 
from $65 to $210. Without Accessories 


_KING-BUFFALO, INCORPORATED 


eemil wenty Years Master Makers of Precision Products 


a aLQ. NEW YORK 
<< 
= a 


~ 


“Most Radio Per Dollar’ 


| KING RADIO 


This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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for B-Eliminators 





Bradleyohm-E is anew 
and enlarged Bradley- 
ohm designed espe- 
cially for B-Eliminator 
Voltage Control. The 
extra long columns of 
scientifically-treated 
graphite discs insure 
perfect voltage control 
over a wide range. It 
is made in several 
ranges for various B- 
Eliminator circuits. 


Bradleyunit-A 


TS ae 
ae E31) & 
Bradleyunit-A is a 
solid molded resistor 
for radio circuits. It is 
molded and heat-treat- 
ed under high pressure, 
making it impervious 
tomoisture. Thesilver- 
capped ends can be 
soldered without affect- 
ing the calibration of 
the Bradleyunit. 
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Are You Building 


a B-Eliminator? 


IF so, follow the example of 
leading radio engineers and 
use the Bradleyohm-E and Brad- 
leyunit-A for your voltage con- 
trol. 


Most of the well-known factory 
built B-Eliminators are equip- 
ped with Bradleyohms as stand- 
ard equipment. Surely,no better 
recommendation of the relia- 
bility and stability of the Brad- 
leyohm can be asked. 


Build permanent performance 
and high efficiency into your 
B-Eliminator by asking your 
dealer for Bradleyohm-E and 


Bradleyunit-A for your circuit. 


Allen-Bradley Co 


293 Greenfield Ave., MILWAUKEE, WIS. 








Use | 


en-Bradley 


Perfect Radio Devices 











l 


October, 19% 











Me Hlonae Workshop] 





Curious Combination Lock 
Installed in a Bureau 


By R. H. Kasper 
F gn purchasing an expensive by. 


reau, I wished to attach a lock on 
one. of the drawers without detracting 
from the appearance, but could not ob. 
tain one that would answer the purpose, 
I then decided to use a secret combina- 
tion, using the original drawer knobs as 
dials to operate the lock. Although the 
arrangement is simple, it would puzzle 
any meddler or unauthorized person. 
The knobs C and D carry on the inside 
of the drawer front the fingers E and F, 
Finger FE engages a slot in the brass slide 
A, which is placed horizontally near the 
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In this secret lock two drawer knobs are used 
in combination to operate the bolt mechanism 


bottom of the drawer front. Finger F 
engages a slot in the vertical slide B. 
Both slides are slotted in two places so 
that they can be retained loosely in posi- 
tion with wood screws. 

Slide B, as shown in the sectional view, 
is offset to suit the width of the wooden 
crosspiece above the drawer. The offset 
portion acts as a lock bolt. In the posi- 
tion shown the drawer is locked. 

To open, the knob C is turned to the 
right, as in No. 1, causing slide A to 
move a short distance to the left. Knob 
D then is turned to the right, causing 
slide B to move upward, as in No. 2. 
Knob C then is turned again to the right, 
which causes slide A to clear slide B, as 
in No. 3. Next, knob D is turned to the 
left, causing slide B to move in the direc- 
tion of the arrow so that its upper end no 
longer engages the crosspiece. This un- 
locks the drawer. In locking, the process 
is reversed. 





-MATEUR furniture makers often are 
puzzled as to how to finish the inte- 

rior of drawers. Unless the natural wood 
is exceptionally dark in color, the drawers 
should be stained, but the stain should be 
considerably lighter than that for the 
outside of the case. The inside of the 
drawers then should be given a coat or 
two of flat drying varnish. The outside 
of the drawers and edges are finished best 
with a thin coat of shellac over the stain, 
as varnish may cause the parts to stick. 
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Tycos Instruments 


have been used for 15 years in making 


BERRY BROTHERS Varnishes 


Says E. G. Richardson, Chief Chemist of Berry Brothers 


“Pyptue production of high-grade varnish such as our ‘Liquid Granite’ 

"Tecssiv the use of the best materials, and also the exercise of the 

greatest Care to see that each step in the various processes is properly 
followed. 

‘Temperature plays an extremely important part throughout. For 
instance, oil must be brought to a certain temperature and held there 
for a definite period. If the proper temperature is not reached, the oil 
will not have sufficient body. If it is exceeded, there is danger of fire. 

‘In cooking a kettle of varnish, the ingredients must be added at 
just the right moments and at the proper temperatures to insure perfect 
results. The spoiling of a kettle of varnish is a serious thing, an the 
materials we work with are expensive. 

“The use of accurate and dependable temperature indicating devices 
is therefore an absolute necess:ty to safeguard the processes and put the 
responsibility squarely up to the individual workman. 

“For 15 years we have used Tycos thermometers on our varnish kettles. These are 
hung over the sides of the kettles in which the varnish is cooked and give uscorrect tem- 
perature readings at all stages of the cooking. 

“These instruments have always performed satisfactorily and we know we can depend 


on their accuracy. They not only prevent waste of very costly materials, but help us main- 
tain the uniform high quality of our varnishes.”’ 


TO MANUFACTURERS 


If your manufacturing processes require the indicating, recording or controlling of 
Temperature, there is a type and style of instruments in the Tycos Line of 8000 varieties 
that will help you. Informative literature on any type of instrument will be sent you 
promptly on request, or our engineer will consult with you on the application of Tycos to 
your particular manufacturing process. 


faylor Instrument Companies 


Main Office and Factory 
ROCHESTER,N.Y. - - U.S.A. 
Canadian Plant: %eee? BUILDING, TORONTO 
SHORT & MASON, Ltd., Manufacturing Distributors in Great Britain 
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Tyeos Office Thermometers 
An aid in promoting 
human efficiency. 


. Fyeos Bath Thermometers 
To enable you to get 
the most good from 
your bath. 


Toler Home Set 

Bake Oven Thermom- 
eter, Candy Thermom- 
eter, Sugar Meter. The 
secret of accurate re- 
sults in cooking. 

Tycos Wall Thermometers 
To help you maintain 
a temperature in your 
house conducive to 
good health. 


Medical 


types. 





Profession, 


Zycos Sphygmomanometer, Pocket and Office 





Tayer Quality Compasses 
To show you the right 
way inunfamiliar 
country. 


Tyeos Fever Thermometers 
A necessity in every 
home. 

Tycos Stormoguide * 
Forecasts the weather 
twenty-four hours 
ahead: with depend- 
able accuracy. 


Jcos Hygrometer 

To enable you to keep 
the humidity of the 
atmosphere in your 
home correct at all 
times. 


Your dealer will show them to you. Ask us, 
on a postal, for booklets on any of the above 





Zeos Urinalysis Glassware. 
Jeos Fever Thermometers. 
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TRICKLE CHARGER 





Absolutely Noiseless- 


Makes a power uni 
of your storage battery / 


You can make a power unit of your present storage battery with 
the new Silite Trickle Charger. 


Absolutely noiseless, without bulbs or moving parts, Silite Trickle 
Charger is left permanently on charge. It replaces at a slow rate 
the power you use while your set is operating. Silite Trickle 
Charger may even be used while your set is in operation without 
hindering enjoyable reception. 


No Bulbs—No Adjustments—Can’t Wear Out! 


Silite is the marvelous new metallic glass rectifying element discovered 
and perfected in the Kodei Laboratories. Silite Chargers have no adjust- 
ments, no wearing parts—they cannot overheat or damage your battery. 
Silite Trickle charges at .6 pere h faster than other trickle 
chargers—enough to keep a battery always at top efficiency. Your near- 











| 2ée Ilome Workshop 


Latest Ship Model and 
Radio Blueprints 


, | ‘WO notable additions are made to 
our list of blueprints this month. One 
is a set of three prints, Nos. 51, 52, and §g 





| in the list below, giving full size drawings 


of all the parts of a simplified model of the’ 
famous American clipper ship, Sovereign 
of the Seas. These blueprints supplement 
the article by Capt. E. Armitage McCann, 
which begins on page 65. If you intend to 
build this magnificent model, you will 
need all three blueprints. 

The other addition is a set of two blue- 
prints, Nos. 54.and 55, which show exactly 
how to build the incredibly efficient five. 
tube radio set designed by Alfred P, 
Lane and described in an article begin- 
ning on page 58. 





Complete List of Blueprints 
NY ONE of the blueprints listed 


below can be obtained from 
PopuLar Science Monruty for 25 
cents. The Editor will be glad to an- 
swer any specific questions relative to 
tools, material, or equipment. 
Blueprint Service Dept. 

Popular Science Monthly 

250 Fourth Avenue, New York 
GENTLEMEN: 

Send me the blueprint, or blue- 
prints, I have underlined below, for 
which I inclose............... cents: 
No. Title 

. Sewing Table 

. Smoking Cabinet 


. End Table 


1 Feb., °22 25¢ 
2 

2 

5. Kitchen Cabinet 

8 

9 


Mar., ’22 25 
Apr., ’22 25¢ 
May, ’22. 25c 
June, ’22 25c 
July, ’22 25c¢ 
Aug., ’22 25c 
Sept., ’°22 25c¢ 
Oct., °22 Qe 
Nov., ’22 25c¢ 
Dec., °22 25c 


. Shaving Cabinet 

. Arbor, Gate and Seats 
10. Porch Swing 
11. Bench and Tilt Table 
12. Electric Washer 
13. Tea Wagon 
14. Christmas Toys 
15. Workshop Bench 
16. Inlaid Radio Cabinet 
17. Cedar Chest 
18. Phone Table and Stool 
19. Grandfather’s Clock 
20. Flat Top Desk 
21. Colonial Desk 
22. Cabinet and Desk 
23. Pergola Garage 
24. Gateleg Table 
25. Canoe Sailing Outfit 
26. Baby’s Crib and Pen 
27. Kitchen-Cabinet Table 
28. Pullman Play Table 
29. Toy Tea Cart, etc. 
30. Tool Cabinet, etc. 
31. Sewing Cabinets 








est radio dealer can show you the Silite Trickle Charger. . 
SILITE SILITE 
HOMCHARGER TRICKLE CHARGER 


Absolutely silent—fast 2}4-3 ampere 
charging rate. No bulbs. Can be used 
while setis in operation. Com- 

plete, nothing else to buy . . $19.50 


Makes a power unit of your battery. 
Left permanently on charge keeps a 
battery always at full efficiency. Abso- 
lutely silent—no bulbs. Com- $10 00 
DBs Ge 0 ss « 6° & e 


*‘Behind the Scenes in a Broadcasting Station’’, 
an interesting, 24-page booklet, together with 


literature describing Silite Battery C. 


rgers, will 


be mailed free on request. 


DEALERS: Write for full information on Silite 
Chargers and other Kodel Products. 


500 EAST PEARL ST. 


THE KODEL RADIO CORPORATION, cmcinati, o., 0.8. A. 


Owners and Operators of Broadcasting Station WKRC 





Basiay Chaves KOT) 


POWER SPECIALISTS SINCE I9I2 


Radio Receivers 
Loua Speakers 








32. Chinese Game Table Mar., ’24 25c 
33. Dining Alcove 24 25c 
34. Garden Trellises May, ’24 25c 
35. Simple Radio Cabinet Oct., °24 25¢ 
36. Rush-Bottom Chair Nov., ’24 25c 
37. Simplified Bookcase Dec., ’24 25c 
38. Sheraton Table Jan., ’25 25¢ 
39. Salem Chest Feb., ’25 25c 
40. Desk in Sheraton Style Mar., ’25 25c 
41. One-Tube Radio Set May, ’25 25c¢ 
42. Three-Stage Amplifier June, ’25 25c 
43. Four-Tube Receiver July, “25 25c 
44. Pirate Ship Model—Hull Feb., ’26 25c 
45. Pirate Ship—Details Mar., ’26 25c 
46. Galleon Model—Hull May, °’26 25c 
47. Galleon Model—Details May, ’26 25c 
48. Sailing Yacht Model july, 26 25c 
49. Broom Cabinet Aug., ’26 25c 
50. Airplane Model (Flying) Sept., ’26 25c 
51. Clipper Ship Model—Hull Oct., ’26 25¢ 
52. Clipper Model—Details Oct., ’26 25c 
53. Clipper Model—Rigging Oct., ’26 25¢ 
54. Five-Tube Radio Set Oct., °26 25c 
55. Five-Tube Set—Details Oct., ’26 25c 
RN oe cht oesek 4s oks as os GAs arhesinisnd-daie dele aaa 
(Please print name and address very clearly) 
ee ee PO Pee ee ee ee ere 
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Let those two hands grip the handles of 
a Porter Bolt Clipper and they have the 
power of seventy men,—power to cut 
heavy bolts, rods or chain; power to re- 
move (by splitting), nuts which cannot 
be turned with a wrench; power to save 
valuable time; power to cut labor costs; 
power to make repairs quickly—any- 
where. 

Porter tools are used all over the world, 


in factories, in shops; on construction 
jobs, in mines—wherever labor saving 


is a factor. 
Tools make the man— 


Write for catalog of Porter Bolt 
Clippers, Wire Cutters, Chain Cut- 
ters and Nut Splitters. Order 
through jobber or supply house. 


ORTERS 


Jime 5 aves 
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Telephoning over a ray of light 





‘ge we 





Building on the Telephone Principle 





Firry years ago Alexander _ casting entertainment and carry- 
Graham Bell discovered the prin- ing important information to the 
ciple of the telephone. His first remotest regions. 


telephone employed wire as the But new applications of the 
connecting path over which words telephone principle are still being 
passed. Four years later he used found. In the loud speaker, in the 
a beam of light instead of wire to deaf set, the electrical stethoscope, 
carry speech between telephone the jmproved phonograph, the 
instruments. telephone principle has been 

Today, both wire and wireless adapted by the Bell Telephone 
telephony are employed on every Laboratories to the uses of the 
hand in the service of the nation. physician, the public speaker and 
Wire telephony, withitsthousands the musician. The scientific 
of central offices,itscomplex research and engineering skill, 
switchboards and millions of miles which enable America to lead the 
of wire, envelops the country, world in telephone service,. are 
carrying for the American people also bringing hrc from the tele- 
70,000,000 conversations every phone principle other devices of 
day. Wireless telephony is broad- great usefulness. 





AMERICAN TELEPHONE AND [TELEGRAPH COMPANY 
AND ASSOCIATED CoMmPANIES 


Say 
BELL (a) 
aL 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 





SYSTEM, 








Read interesting article on Page 4, 
‘““How $100 a Month, Invested Properly, 
Can Make You Independent.” 
7 Equip Your Shop with Boice’s “Utility” 


Pay, Let it pay for itsef on. our 
Wed Easy-Pay Plan. Price considered, c= 
1 af it has a bigger swing, longer bed, 
















eee selene 
ed 


sl 
and more attachments for prac- 
tical use than any other lathe on the 
market. Attachments for jig sawing, 
circular sawing, grinding, drilling, sand- 
ing, etc. Metai-working model has com- 
pound slide-rest. Send for catalog on 
Boice Crane circular saws, band saws, jointers 
and drills. Attachable to light socket. Send 
teoday—NOW! 


W.B.& J.E.BOICE Dept.P.S.10-B,.Toledo,Ohio Length 33% inches. Swings 
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| Tike Home Work shor 


Unique Candlestick 
Has Drawer for ‘ 


Jewels in Base 


Y ADDING asmall drawer to the base 
of a candlestick, a novel and attrac. 
tive ornament can be made. 

Figured mahogany or walnut is an ex. 
cellent wood to use if a stain and varnish 
finish is desired, but soft wood is suitable 
if the piece is to be polychromed. If the 
builder does not wish to make the candle. 
stick himself, he can purchase one from 
an art store, and substitute for its base 
the little cabinet shown. 

For the top of the base, cut a 6 in, 
square from 1 in. thick stock, and round 
off the upper surface except at the “7 














<t: CANDLE HOLE 
%e DIA~1" DEEP 
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| 
7—1''b. === ie re = zs | 
1%'D.  — | 
14°0., CANDLESTICK 
*% 
| {0 
o 
| pil 
ROUNDED TOP SURFACE, | '/ 1° EXTENSION ~ 
Yyx6"x x / ¥; DEEP 


{_VELVET LINING 
‘ 





The base supporting the turned candlestick 
is a small cabinet with a drawer for jewelry 


where the candlestick shaft will stand. 
Cut a mortise to receive the shaft’s tenon. 

The bottom is of 4% in. stock, 6% in. 
square. Gage pencil lines through the 
center of the edges, and also on the upper 
side 4 in. from the edges. Chamfer the 
stock to these lines and hollow out a shal- 
low cove with a small gouge (or penknife) 
and sandpaper. 

On the under side of the top and the 
upper side of the bottom gage pencil 
lines % in. from the edges. Guiding by 
these lines, glue 14 by \% in. hardwood 
strips across the sides and back, keeping 
the front ends of the side strips back % 
in. to act as drawer stops. When the glue 
has dried, reinforce with 1 in. brads 
driven every 11% in. 

For the sides, make two rectangles of 
Y in. stock, 1% by 5% in., and rabbet 
the inner faces of the back ends 14 in 





8 inches. to C, 19inches. 




















wide and % in. (Continued on page 96) +7 
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Working voltage means more than “‘test-voltage. 
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Dubilier Condenser Type 
907 Capacities 0.1 to 2.0 
mfds. Price $.60 to $1.75 











“¢ Y-PASS” was the name originally given to small 


paper condensers by Dubilier. This name de- 

‘ scribed their functions—such as shunting radio 

frequency currents around high resistances, and their 
use in amplifier circuits. 





But now the clumsy old ‘‘ By-Pass” condenser is out of 
date. The high voltage used in radio today along with 
sub-panel construction, demand a condenser of higher 
electrical efficiency and more compact size. 


Tn the new Type 907, Dubilier has made a compact all- 
yP I 
purpose condenser with a working voltage* of 160 volts 
D.C. With improved soldering lug terminals and mount- 
I § tug 

Ing feet, Type 907 will give more efficient service in 
smaller space for every purpose for which the old “ By- 
Pass” type of condenser has been used. 


For long life at high voltages insist on Dubilier Paper 
Condensers. 


Dubilier 


CONDENSER AND RADIO CORPORATION 











It is the voltage at which a condenser may be safely used in continuous operation 









9° 
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CRYSTAL CLEAR TONES 
ON ANY-SET 


IN U.S. A. Dealers 
or 
$3.5 0 Direct 

















ot eee Stabilizing 


«.U.S.Pat. 


Detector Unit 


HERE is no denying the pure true quality of crystal 
reception. 


ob 


And you can get such reception on any set without the fuss 
and worry of a nervous Cat’s whisker jumping off the sensi- 
tive spot. 

The Carborundum Stabilizing Detector Unit has revolution- 
ized crystal detection. Built around the Fixed Permanent 
Carborundum Detector—no Cat's whisker—no adjustments— 
retains its sensitivity and simply can not burn out. 


The Stabilizer gives you a resistance controlling feature 
through which the Detector can be made to match the im- 
pedance of any circuit. Simply turn the potentiometer knob. 


The addition of an ordinary flash light dry cell gives the 
necessary booster voltage. 


For greater sensitivity—greater distance—but above all for 
the reception of tones of natural quality equip your set with ” 


/ 


4 
4 


/ 
¢ 
/ 
¢ 


‘The Carborundum Stabilizing Detector Unit 
It improves any set 


/ 
/ 
/ 
/ 


The 
Carborundum 
Company 


Niagara Falls, N.Y. 


7 
7 
¢ 


ms 36 


THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N. Y. 


/ 
/ 
¢ 
/ 
/ 
7 
/ 


4 


Please send free 


SaLes OFFICES AND WAREHOUSES IN al Hook-Up Book D-6. 
New York ~ Chicago + Boston + Philadelphia . Cleveland - 
Detroit +. Cincinnati + Pittsburgh A * 
7 ame 


Milwaukee ~ Grand Rapids 


/ 
¢ 











Carb is the Registered Trade Name 
used by The Carborundum Company for Sili- 
don Carbide. This Trade Mark is the exclu- 
tive property of The Carborundum Company. 

































| Tae Wome Works¢ 


How to Improve a coma 
Workshop Gas Burner | 


NE of the greatest faults of the home 4 
constructed gas furnaces so often} 
used for brazing, melting and heat tre 
ing is the difficulty experienced in keep 
the appliance burning. 
As soon as the object 
undergoing treatment 
is removed, the flame is 
blown out almost imme- 
diately by the force or 
speed of the gas. 

In most of these 
furnaces the bun- 
sen tube is merely 
a straight piece of 
pipe. By screwing 
or otherwise at- 
taching a reducer 
to the burner end 
of the bunsen tube, 
a perfect high pres- 
sure blast will 
result. It will not 
blow out. 

Any bunsen 
burner thus equip- 
ped (either with a 
part of an ordinary 
mixer or a com- 
mon reducer) may 
be used successful- 
ly in any position 
as a portable 
blowtorch.—JOoHN 
H. ScHALeEK. 

















PART OF 
ORDINARY fe 
GAS MIXER “a 


MIXER 


GAS SPEED REDUCED 
HERE 


Two ways of altering 
a workshop gas burner 





Unique Candlestick 


(Continued from page 94) 


deep. The. back piece is 1% by 53% in, 

Size all the end grain of joints with a] 
thin coat of liquid glue. When dry, 
scrape off any lumps, apply glue to the 
joint parts, and assemble the sides and 
back with top and bottom. In clamping} 
together, be sure that the assembly is 
square at every joint. 








ati 


aft 


a? 





Make the drawer front 34 by 1% by 
53 in. In the lower edge cut a rabbet %& 
in. deep and wide, to receive the front 
edge of the bottom. Lastly, rabbet the 
ends 3% in. deep and 1 in. wide, to carry 
the ends of the drawer sides. These are 
of \%-in. stock, the same width as the|” 
front, and 5% in. long. Rabbet the lower |” 


td, saree 


















An Easy-to-build Bookcase | 


F YOU have not had much experience in woodwork, 
you will find the bookcase illustrated one of the few 
really attractive and useful pieces of furniture that 
you can construct without a single difficult joint. The 
parts are put together with butt joints such as are used 
in making common boxes; there is not a dowel, a mor- 
tise and tenon, nor a dovetail used in the construction. 
The unique methods by which the construction has been sim- 
plified are not apparent, however, in the finished bookcase. The 


design is good and will stand comparison with the better class of 
bookcases sold in furniture stores. 


Blueprint (No. 37) of the bookcase will be sent 
on Lniiar of 25c. 


POPULAR SCIENCE MONTHLY, 250 Fourth Ave., New 7 voux 
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| er pull, and line the drawer with velvet. 


| use 3-in. square stock cut 10% in. long. 
| If no lathe is available, a good looking 


| the four sides being shaped by saw kirfing 
| to the necessary depth and trimming with |” 
chisel, spokeshave and wood rasp.—E. L. |~ 


edges % in. wide and 3 in. deep, and|” 
the back ends 4% in. wide and \%& in] 
deep. The drawer back is 4 by 13% by] _ 
5% in. g 
Size the end grain of the joints, and 


| glue them when assembling. Nail the |” 
| front ends of the sides and the ends of |” 
| the back with \%-in. brads, and nail in 
| the 3%-in. bottom, which extends under | 


the back. 
When the finish is dry, add a neat draw- 


If the candlestick shaft is to be turned, 


ce Py HFTASTFLIER FETE SST 


shaft can be made with a square section, 
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Coast to Roasts? Toreign 
seer, Reception Certi fed 
¢Mi raco users! 


! Enormous sales of the celebrated 


Brace Ee Receivers (resulting from de- 
es users so highly endorsing them to 
friends) again enable us toadd hosts of cost- 
een ‘features, latest refinements and up-to- 

e-minute improvements Buchs as hag might 


expect to find only on much 


er priced 


sets. Miraco’s this year are tut better more 
beautiful—more selective—more powerful—for 


7 less money 
users everywhere leav: 


than ever before! 
e little for us to add. These are only 


sew many fo our ba and which we receive daily. Send coupon 
TA. ies of additional and testimony of nearby users. 


bee sy? vireo portend 

swe. Wis. I ai Peat Liste Se 
See a eations! ste 

= the test week Jan 24 to 30, 
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ping et the foo 


toprovel Thad 
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Sick a sD 
ina 
verited by Ken- 
ve. ews 
hang! some of th nel 8 rosea 5’s, and 
two of the sets ed having 
also. Horace R. Boylan. 
HEARS FLORIDA-—MEX- 
Ore. Comparison 
radio sets has 
raco everything you 
faimed for Thavehadabout 
Spal ee 
nada, all o! 
rom Marien ee Varn Hill. 
THRU LOCAL COAST 1 -., COAST 
. Located about 1 1-2 
WTAM, I can — eee 
of the dia 





INDON--LOS AN. 
le List Los AN; 
this week on Mir- 
several for- 


eee. HEARS N. Y. TO CALIF. 


akland, Cal. 


cn nA West 
lem, O. Have demonstrated 
iraco beside a good manyditfer- 
ent sets and not one of them was 
as good. ing tn international Ra- 
dio Week Jan. 27th, at 11:28 P.M. 
EAJ Madrid, Spain washeardpiain 
At 11:40 an announcement was 
made from Hamburs. Germany, 
Also hea’ xico City and 
KAQ ‘Porto Rico. “Fave 7 75 other 
katant. Sar on aay log includ- 


ing KF seta Cal. KGO 
af et ok Tunicuco,Cuba 


00sta- | Howard Snod: 


| COASTTO cOASTON SPEAKER 
Claude, Tex. Very much pleased 
cen my Miraco. I 
have gotten sta- 

ions all overthe 


rought in Los 
Angeles on loud- 
truly ** to 
coast’’ reception. L. Wiegman. 
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co is a ‘*wonder’’ is a 
srallex Pay Friendssay that 
it is as clearan coene as sctsthat 
cost $175 and $: Fave heard 

DAF Fat eC, Mo.: WABI 
Rangor, Mc 


PG At! antic city. 
Angel indi Oke: iAP York, 
eles, Ca! New York, 
N.Y. Be a beaks 
ALA. curs THROUGH Locas 
Camp Hill, Ala. My Ult 
doing fine. Can get most any san 
tion I want stomp Bs Mexico to Mass, 
with all < 
our local stations g0 going full blas' 
R. C. Whetstone. 
b gg pe HEARS CALIFORNIA 
t. Ster! Va. Miraco Ultra-5 





stations phe ogram: 
come in on the speaker from Ot 
wa,Canada, Ont.and Montreal, 

‘to Havana ana Tuinucu, Cu- 

i ‘eo oe City and from 
New York to Los Angeles, Calif. 
E. H. Bake ar. 


CAL. FINDS MIRACO EXCELS 
Amorderinganother 
Itra-5, the set sure does 
allyouclaim. I have tried 
itoutwith man; other 


reetim 
ni; ‘iytofind th theUl- 
= tras as good or 


canes. Earl 
Branscombe. 
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troit, Mich. 
Tr with 
iraco. Can 
thru WWJ WC 
WJRWGHP very 
very | 
stations, 
Paul, 
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A Big Beautiful 5 
Tube set—27 in. long. Built like— 
a psa gga like an expensive set. 


Guaranteed by 
a Biq Old Comp. 


7thSuccess Mi Neae 


Unless convinced—after a good long trial in your 
home—that the beautiful new high-powered Miraco 
is the most astonishing bargain offered in big, fine, 
high-grade radios, don’t buy it. Could any offer be 
fairer? And, remember, this offer is made by a large 
responsible manufacturing corporation—one of the 
oldest and most successful set-builders in the indus- 
try—a concern which has grown to immense size 
through the recommendations of satisfied customers 
who bought after trial. 

Testimony of delighted users from coast to coast 
offers positive proof that the big Miraco actually is 
unmatched (even at much higher prices) for “razor- 
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Coupon Brings Amazing Special Offer’ 


. 


BROADCAS? 
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Sloping Front 
Cabinet Panel-Dials 
Finished inWalnut 


[ULTRA-SELECTIVE LONG DISTANCE SET ae ON BATTERIES] 


edge” selectivity combined with extreme long dis- 
tance reception, clear natural tone, powerful loud 
speakervolumeandeconomy in useof battery current. 

It comes completely built, thoroughly tested and 
factory guaranteed for one year. A big, beautiful ex- 
pensive looking radio,—one you'll be proud to have 
friends see and hear. Has stylish sloping front cab- 
inet, handsomely gold illustrated genuine Bakelite 
front panel and large Bakelite knobs with “‘arrow 
point’’ indicators for fine tuning—in beautiful walnut 
finish throughout. 

Clip coupon now for literature and Special Offer 
that will surprise and interest you. 


Compare its construction with highest priced sets—study this picture 


Note theneatsturdy high-class construction; wide 
spacings between parts eliminate losses and i in- 
terference. All wiri ng concealed under genuine ¢ 
Bakelite base panel (M). Flexible wiring prevents 
broken or noisy i sr iashet sockets 
for the new tubes. (A , 


aco secrets of selectivity cn powerful Peat 

on long distance stations. (D) ‘‘Counter Bal- 

ancer’’— patented feature, NOT a rheostat or 

nee agent a Controls oscillations on all wave 
ngths, reduces *‘B’’ batte 

further increases egy ,distance ran; 

ity, power and volume. (EB) ) ¢F) Shield 

formers of famous makelevenly amplify all notes; 

beautiful tone quality. (G) Tone Modulator — reg- 

ulates bogus switches current off or on. (H) (1 ( 

—highest grade— eeees with ball bearings. Soli 

© Cae ot E Z Cal or 


Rear View of Celebrated Ultra-5 


few Loss Straight Line Frequency Condensers 


oe See. Evenly separate all stations. 
ttaching batteries. (L) eon akelite front panel. And 


test features of costliest sets. Literature describes them fully, send for it! 


Single Dial Control! 


The celebrated Miraco Ultra-5—U.S. Navy 
| type circuit, above described, has also been 
adapted toSingle Dial Tuning—withoutsac- 
rifice of selectivity, volume, clearness, power, 


sea teen AGENTS! 
DEALERS! 
Write for our 
latest Miraco 
propels. 
ation - wide 
popularity, 
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? you turn one vernier knob for stations everywhere. Litera- 
ture describes this great achievement. Also offered on 30 days free trial! 


! In themag- sets, at am- 
azingly lower 
prices, make 
them easy to 
sell. Sendcou- 
pon today for 


All lh you want is waiting for You! on 


Cones or _ postal brings 
at rock 
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Makes Radio 
a Musical 
Instrument 











































~ clear asa bell 


That is what an Aero B Amplipower 
will do for your radio set. You will actu- 
ally hear the deep resonant bass that is 
essential to real music—notes that have 
been “starved” in radio reception, 


With an Aero B Amplipower, the 
tone of your set will be as much better 
as the tone quality of the new talking 
machine is better than that of the old. 


The Amplipower supplies all the ““B” current 
for the set, eliminating “B’’ batteries, and, in 
addition, has the built-in high voltage power tube 
that increases volume and improves the tone 
quality. Can be attached to any 
set in a few minutes in the same 
manner as ““B”’ batteries without 
changes in wiring. Price $65.00 
without tubes. 

Aero B is also built as a “B” 
power unit without the high 
voltage power tube. Price $50.00 


complete, 
THE GLENN L. MARTIN COMPANY 
Radio Division . Cleveland, Ohio 
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A Sand Table to Keep 
the Children Happy 


OUNG children get more lasting en- 

joyment out of playing in a pile of 
sand than in almost any other activity. A 
sand table, such as the one illustrated, 
gives them a chance to amuse themselves 
in this way to their heart’s content. This 
table is particularly strong and neat, yet 
so simple that the home mechanic should 
have no trouble in making it. The addi- 
tion of a hinged top makes the table, when 
closed, useful for other purposes, 

First glue up stock for the top leaves 
(Figs. 1 and 8 on the following page) and 
for the bottom. Cit two pieces of 1 by 12 
in. pine 4 ft. 1 in. long for the top and plane 
the edges straight. As 12 in. stock is al- 
ways a trifle narrower than 12 in., glue 
and nail to one edge of each a strip suf- 
ficiently wide to give a finished width to 
the boards of 12 in. Smooth the joints 
flush and sandpaper enough to work the 
dust into the glue, hiding the joint. 

Glue up the bottom, using three widths 
of 1 by 8 in. pine, and finishing the width 








When the children are through playing, the 
top is closed and the table put to other uses 


with a narrow strip glued and _ nailed. 
Drive three 5%-in. corrugated fasteners 
into each joint from the underside, and 
set the piece aside to dry. 

Cut the 2 ft. 2 in. legs from 3 by 3 in. 
stock, and square them to a net width of 
21% in. Choose the two best sides to go out- 
side, and mark the others with an X to 
use as face or working sides. Measure 
down from the upper end of one leg 714 
in. and square around the stick, holding 
the square handle against the face sides. 
Gage a line on each outside face 134 in. 
from the opposite working face, and rip 
down, sawing in the waste wood. Cut 
off the 34-in. blocks so formed, making 
the tenon shown in Fig. 2. 

Lay out 34 in. below the shoulder on 
each working side for a mortise 34 in. wide 
and 1%4-in. long, centering on the side. 
Cut these mortises to a depth of 134 in. 
by chiseling across the grain with a 34-in. 
chisel, or by boring holes and then trim- 
ming smooth. 

Lay off the other three legs with the 
first as a pattern, being careful to make 
the set in two pairs. 

For the rails, (Continued on page 100) 
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A tiled bath 
or kitchen- 


at about 1/10 the cost 
LISTENING white! Water- 


proofed! Easily cleaned! 


Now every home can afford a 
snow-white, sanitary bathroom 
or kitchen. 


Use Upson Fibre-Tile. Apply 


the big, room-length panels right 
over the old wainscoting or di- 
rect to the old plaster. Properly . 
applied, they should never warp 
or bulge. 


Then enamel the surface, cover’ 
the joints with wood trim, and your 
bath or kitchen has the porcelain- 





like finish of expensive ceramic 
tile, at a cost within your reach. 


Do not confuse Upson Fibre-Tile with 
other tile boards. Its tile indentations are 
permanent. And because the surfaceis 
smooth, not fuzzy like substitutes, Upson 
Fibre-Tile saves one or more coats of 
enamel. Comes in two patterns—square 
or oblong. 


Try Upson Fibre-Tile on your kitchen 
or bathroom. Its record shows it a proved 
success in thousands of buildings. You'll 
like it. We invite you to write for samples 
and blue prints. 





Identify genuine Upson Fibre-Tile 
by the Blue Center in panel edges 


THE Upson COMPANY a 
1027 Upson Pt., Lockport, N.Y. 


Enclosed find ten cents for finished samples of 
Upson Board and Upson Fibre -Tile, and for blue 
RUBE OE sas css ebtesicscccvrvcssvacasb a seuee: occesistiecossekesse ea 

(kind of room) 
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“THat’s a pretty broad statement, 
Tom. Won’t you have to make it 
conditional on the number of tubes in 
the set or the use of the new power 
tubes ?” 

“No, sir! Under the same operat- 
ing conditions—whether you use four, 
five tubes or more, whether you use a 
power tube that uses up to 135 volts, 
the Eveready Heavy-Duty No. 770 or 
the even longer-lived Eveready Layer- 
bilt No. 486 will last twice as long as 
the smaller sized 45-volt batteries.” 

“Well, they ought to, they cost 
more,” 

“Yes, about a third more—but last- 
ing twice as long, they cost much less.” 

“Your arithmetic is good, Tom, but 
if that’s so, when I bought my set why 
did the dealer equip it with the smaller 
Eveready 772’s? Why didn’t he put 
in the Eveready Heavy-Duty Bat- 
teries ?”” 

_ “He probably thought he was doing 


Nore: A “C” battery gi li i 
# ry gives a quality of reception 
unobtainable without it and greatly increases the life 
of your “B” batteries. 


POPULAR SCIENCE MONTHLY 


“They last twice as long 
the smaller Batteries 
of equal voltage” 


you a favor—making your first invest- 
ment cost you a little less. ‘That little 
difference looks like a lot to a good 
many folks who are buying their first 
set, equipped with tubes, loud speaker, 
‘A’ and ‘B’ batteries and everything.” 

Heavy-Duty batteries last twice as 
long as the smaller batteries of equal 
voltage. Eveready Heavy-Duty Bat- 
teries are the great contribution that 
the world’s foremost electro-chemical 





LEFT - Evrer- 
eady Layerbilt 
No. 486. 


RIGHT - Ever- 
eady Dry Cell 
Radio ‘‘A’’ 
Battery, 1% 
volts. 
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Radio Batteries 


-they last longer 
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laboratories has made in “B” battery 
economy, dependability and satisfaction. 


Dry “B” batteries give a noiseless 
current, pure D. C. (direct current), 
the kind that is essential if you prize 
pure tone. 


Send for booklet, “Choosing and 
Using the Right Radio Batteries,” 
which we will be glad to send you 
upon request. This booklet also tells 
about the proper battery equipment for 
use with the new power tubes. There’s 
an Eveready dealer nearby. 


Manufactured and guaranteed by 
NATIONAL CARBON CO., Inc. 


New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 





Tuesday night means Eveready Hour — 
9 P.M., Eastern Standard Time, through 
stations: 

wsal-—Cincinnati 
wtaM-—Cleveland 

ww j—Detroit 
won-Chicago 
woc-—Davenport 


wEAF-New York 
wyaRr—Providence 
WEEI-Boston 
wTac-W orcester 
wFi—Philadelphia é : 
wor-Buffalo al { Minneapolis 
weaE-Pittsburgh W°° | St, Paul 
Ksp-St. Louis 
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Safety Valve 
| Zor Your 
Radio 





UPPOSE the battery wires 

to your radio set became 
crossed, accidentally, what would 
happen? Almost anything from 
a serious fire, due to overheated 
wires, to a ruined B-battery or 
a burned-out tube. The conse- 
quences are serious enough to 
warrant some careful thought, 
right now! 
The cheapest insurance against 
the dangers of crossed wires is 
to protect your radio set with 
a Belden Fused Radio Battery 
Cord. It provides 

a1—An A-battery fuse. 

2—A B-battery 


3—A polished bakelite cover for 
the battery 5 


6—A time-saver, because the 
cord is quickly connected 
and easily concealed. 

Eliminate fire hazard, ruined or 
discharged batteries,and burned- 
out . Ask your nearest 
dealer for a Belden Fused Radio 
Battery Cord, to-day! 

Belden Manufacturing Company 
2304A S. Western Avenue, Chicago, Ill. 


Use a Belden 


Fused Radio © 
Battery Cord 
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‘Me lone Worlkshop 
A Sand Table 


(Continued from page 98 ) 








smooth up and plane to a width of 2% in. 
two pieces of 1 by 3 in. stock, 3 ft.101% in. 
long (Fig. 9), and two pieces 1 ft. 10% in. 
long (Fig. 3). Miter and notch as shown 

In the center of the long rails (Fig. 9). 
cut dadoes 34 in. wide and % in. deep to 
receive the ends of the center rail, which 
is 1 ft. 9% in. long. See Figs. 1 and 4. 

Assemble the rails and the legs, apply- 
ing the glue to both tenons and mortises 
and clamp them together. The outside 
size should be 2 by 4 ft. Square up and 
set aside to dry. 

Square up the bottom (Fig. 5) and 
notch each corner. Slip it into place be- 





































































me A T\CENTER| PTai].{ 80x END 
‘ 2 Mm al 
es P WPRAIL fh te Tos 
rs} SIDE’ jon 43}! a! =! END RAIL 
= RAILSS Wropoe f Til CLEAT 
PEND RAIL) LEAVES ‘x 1)” TOP LEAF. 
o ‘ 
pS ——UJT-HINGET Sir BOX SIDE } 
BOX SIDE — 4°07 ° r BOX END: 4 
iy Leary ; WTB Lad 
eh el levtar | 
ULf—- 1... Hee 
ae wy t CENTER’ 
alr dene dane teF] [MP RAIL 
AL 2Y, ‘ a st ye 
2 sera’ ¥ 72 ste 
TOP COVER @ | LEG 


























Fig. 1 shows the top, front and part of the end 
view; Figs. 2 to 9 give the working details 


tween the legs, so that it rests on the rails, 
and nail through the face into the edges 
with sixpenny finishing nails. 

Now make the box sides and ends 
(Figs. 6 and 7) of 1 by 8 in. stock. Miter 
and fit around the leg notches and nail to 
the legs and bottom with sixpenny finish- 
ing nails. Nail the miters with fourpenny 
finishing nails. 

Attach the top boards to the side rails 
with steel T-hinges, notching the wide 
sides into the top pieces. To prevent the 
top from warping, screw three cleats 11 
in. long to each top board. 

The table may be finished to match the 
woodwork of the room, or simply oiled 
with boiled linseed oil. Half fill the box 
with sand.—Epwin M. Love. 
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The One Time 
Machines Behave 
What machine is so well de. 


signed that it always behaves with. 
out watching? 





The nearest approach to such 
a machine is the one equipped with 
a Counter. The moment there's 
any “acting up,” it shows on the 

record of the Counter. 


Without standing over the job 
yourself, you can make the best. 
time record of output the ALL. 
time record—with the aid of a 


Veedo 


This small Rotary Ratchet Counter 
(No. 6) counts reciprocating movements 
of the lever, as required for recording 
_ the output of 
innumerable 
small machines, 
When the lever 
is moved 
through an 
angle of 40 to 
. 60 degrees, the 
<j Bw Counter regis- 
— ters one. The 
further the lever is moved, the 
higher the number registered. A 
complete revolution of the lever 
registers ten. Price, $2.00 


The “Form UM” Magnetic 
Counter below counts operations or units 
of output from any distance that wires 
connect with machines. 







} 


M0000 | 


Cut 44 Size 


Mechanical contacts cn your ma- 
chine make and break the electrical cir- 
cuit which operates the counter. The 
electro-magnetic drive can get its cur- 
rent from your regular lighting circuit 
Direct Current, (110 volts), or from stor- 
age battery. 


Write us about that counting 
problem of yours—it’s prob- 
ably solved in the big 
Veeder booklet; copy free 


The Veeder Mfg. Co. 
44 Sargeant St., Hartford, Conn. 
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The COUNTER PHASE-EIGHT 
and the new COUNTERPHASE- 
SIX are the supreme efforts of the 
B-[ Company. The _ engineering 
skill, unusual designing and manufac- 
turing ability for which B-T are known 
are more apparent than ever before. 

















Counter phase-Eight Chassis 


Straight-Line-Selectivity condensers, designed expressly 
for these receivers tune the five stages with ONE CON- 
TROL. 

The Station Indicator employs B-T patented ideas not 
found elsewhere that permit absolutely accurate calibra- 
tion of each receiver. You will instantly appreciate the 
simplicity of this new device. 

Simplicity of tuning is the keynote—one station selector 
—no manual oscillation control—yet the new COUNTER- 
PHASE is sensitive across the full scale. 

Those who have examined these new models say they 
“run true to form.” 





GG DD 


It is not possible here to paint an adequate word picture of what you will find in 
these new Receivers. Go to an Authorized Dealer and ask for a demonstration. If 
that is not convenient, send for a copy of BETTER TUNING, roth edition. In it 
we frankly discuss the merits of the new COUNTERPHASE. You will also find a 
discussion on the various types of B-Power Units. 

If at all interested in radio you cannot afford not to know about these new prod- 
ucts. The coupon is for your convenience. 

GG DD 
Counterphase Receivers are not sold in kits but as complete sets only. 








OPlease send the roth edition “Better Tuning” for which I 
enclose roc. [Literature on Counterphase Receivers. CLiter- 
ature on Parts. (JB-Power Units. 





remer 





(Name) 





(Address) ) 





rights on Counterphase Receivers check here and attach to 
letterheadQ 





If a dealer and interested in securing exclusive territorial Manufacturing Co. 
520 S. Canal St. Chicago, IIl. 
Io 





THOROUGHBREDS— 


with a past history that indicates 
what you may expect now. 
N° ONE challenges the statement that B-T has 


always produced Radio products that have been 
more than ordinarily successful. 
that POPULAR SCIENCE readers will be interested 
when B-T announces a ‘“‘permanent model receiver.” 





A New Idea of Selectivity 


Those familiar with the selectivity of the 
NAMELESS and original COUNTER PHASE will 
be astounded at the statement that B-T believes 
the new COUNTERPHASE the most selective 
set ever built. A feature entirely new in radio and 
exclusively B-T is largely responsible for the added 
degree of selectivity—THE REJECTOR STAGE. 





We therefore believe 


Qg 

& 

aD}: 
B-POWER UNIT 


BREMER-TULLY MEG. CO 


B-POWER UNIT 


There is no radio product in which 
the user must place more confidence 
in the manufacturer than in a B- 
Power Unit. 

This product is designed to deliver 








dependable B current. There are no 
knobs to turn and the voltage de- 
livered is always known. Output 
is sufficient for multi-tube sets 
including power tube. It’s 
different and we believe, 
better— 

Not sold in kit form. 
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Lower Your 
Radio Upkeep—with 
UNITRON DEVICES 


More power at lower cost—better 
volume yet clearer tone—these are 
the virtues you own when you have 
Unitron Radio Power. In radio the 
Unitron name is only a few years old, 
but industrial service has known their 
good repute for years. 

There is among the ten Unitron 
current rectifiers, one that is perfectly 
what you want for your particular set. 
All are economical— money savers. 
Andanyone will give you better radio, 
proved at the speaker, than ever you had 
before. 


This is the Unitron Trickle—$12. 


An unusual electrolytic’‘A”’ trickle charger—with three 
distinct charging speeds, controlled by three-way switch. 
Thus the small or large battery can have exactly its cur- 
rent needs. 


Permanently connected to battery, can be 
turned off or on by use of the toggle 
switch, or can be kept charging con- 
tinuously. 

Rectifying elements guaranteed two 
years and will last a lifetime. Silent. 
Can’t overcharge. Current cost 1-10 
of a cent per hour when battery is 
charging. ces & ~¥ finished 
case, 9” x 3%" x6% 


This is the Unitron No-Bee No. 90—$30. 


For sets using up 90 volts—the ideal light-socket ““B” 
power. Voltage up to 45 for detector circuit—and up to 
90 for amplifiers at 25 milliamperes. Equipped with new 
Unitron Electrolytic Tube, which - 
guaranteed for two years and 
many more. No hum or power dis. 
tortion is possible. Connect the No- 
the same as batteries and forget 
it. Can’t run down. Economical. Costs 
onl bs ad of a cent an hour to run. 
Ma y Duco finished case, size 
<< 35" rn8i" high. R.C.A. UX213 
Tube can also be used. 


This is the Unitron Charger No. O—$28. 


For overnight recharging of radio orautomobile batteries 
subjected to heavy drain, this rectifier fills a great need. 
harging rate 6 een Atwo-way switch permits also 
recharging wet*’B”’ batteries of up to 100 volts, using 
same charging clips. Equipped 
with Tungar No. 1 or Recti- 
gon No. 289414 Tube, which is 
aranteed to serve 1000 burning 
ours. Charge tapers down asthe 
battery regains full strength. 
Economical. Noiseless. Can be 
permanently connected tothe set. 
Housed in Duco Mahogany fin- 
ished case, 8%” x62" x91” high. 


TRO 


NI Lit DEVICES 














Send this Coupon for Details 
About the Various UNITRONS 


FOREST ELECTRIC COMPANY 
New and Wilsey Streets, Newark, New Jersey 
Please mail me literature that tells about the ten 


. 

i] 

1 

Unitron Light Socket Devices, and how little it \ 
will cost to equip my set, which is 

I 

I 
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ome Workshop. 
Stenciling Is Easy 


(Continued from page 66) 
furnish wall elevations (Fig. 3) showing 
suitable stencils and color treatment for 
painted wal] decoration in both plain 
color and stippled effects. There are, how- 
ever, some fundamental principles which 
should be observed. 

“The size of the border should corre- 
spond to the proportions of the room. 
Smaller designs should be used in small 
rooms, also in low ceilinged rooms. 
Larger designs are better in larger rooms 
and ones with high ceilings. In some 
cases the space between molding and top 
of windows and doors will not permit the 
use of a deep stencil. Brighter colors are 
generally more desirable in smaller designs 
than in the large ones. 

“The pattern should conform some- 
what to the character of the room. For 
instance, the more conventional designs 
are especially adapted to rooms that are 
constructed and furnished along a severe 
style, while the more floral patterns are 














give a suggestion of beauty of line.” 


POINTED out that motifs suitable for 

every room and for any decorative 
scheme may be obtained in stencils, and, of 
course, many people cut their own, which 
is not hard to do. Prepared cardboard for 
making stencils can be bought. 

Hand shading also is sometimes done, 
especially in leaves and flowers. Outline 
stencils are used occasionally. In these only 
the outlines of the design are stenciled on 
the wall. When dry, the outlines are 
filled in with soft brushes of varying 
widths and often a cloth is used to stipple 
the design lightly. This takes off surplus 
color and removes brush marks. Certain 
spots sometimes are picked off by wiping 
with a cloth held over the finger, after the 
color has commenced to set, to produce 
what are called high lights. 

The example shown in Fig. 3 is an ef- 
fective combination of sponge stippling, 
which was described in the August issue 
of PoputarR ScrENCE MOontuiy, and 
stenciling. The wall is silver gray founda- 
tion color, sponge stippled first with sage 
green and sky blue in equal parts, and 
second with silver gray, one part, and 
ivory white, two parts. The first stencil 
color is white tinted with olive lake; the 
second is white tinted with chrome yellow 
medium. The ceiling is ivory white and 
the woodwork, that is, the trim around 
doors and windows, the baseboard and the 
picture molding, is extra dark mahogany. 











Fun for Everyone 


(He MOST fascinating game of 
the year has just been discovered. 
The November issue of POPULAR 
SCIENCE MONTHLY will tell you 
how to play it. It's simpler than cross- 
words, but fully as alluring. It's 
scientific, too, and there'll be prizes. 


























suited to rooms where the other features | 
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140-paze Book full of life- 
size ruled forms, each one | 
completely filled in The an- 
swer to problems of account- 
ing and record keeping for 
any business or profession. 

Send for this FREE Book today 
John C. Moore Corporation 


(Established 1839) 
Rochester, N. Y, 
















4011 Stone St., 
LOOSE LEAF 


MOORES Sveikié 


Used In 300,000 Offices 


Ask about the New 


moore’s VISIBLE recorons § 


















mace 


Read interesting article 
on Page 4. ‘‘How $100 a 


Month, Invested Properly, 
Can Make You petetenme x 











Ship Model Making. 


How to Make Worth While 
Models of Decorative Ships 


By Captain E. Armitace McCann 


A practical book which tells how any handy” 
person can make models of a Picturesque” 
Barbary Pirate Felucca and a Beauty 
Spanish Treasure Galleon. ‘ 


Ship Model Making gives full-sized dra 
ings of every part required. This 
describes how to make the models, what 
materials to use, how to fasten together and 
color them, how to make the spars and mig” 
the ships. You do not need to know ships 
to make these models, the book describes 
everything in detail, but you may use your 
ingenuity and artistic sense in decorating” 
and can make them larger or smaller than 
the scale given. = 





Profusely illustrated—Scale drawings 


Price, $2.50 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York City i 

















~ 
= 
fe 
S 
= 
o 
Zz 
5 
w 
<< 
S 
=) 
- 9 
io) 
© 




















Se ee 


pe em EL 

















© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS 
















































The only real advance claimed 
by makers of this year’s best 
sets is improvement in tone 
performance. 


A Centralab Modu-Plug in your 
present set in place of the loud 
speaker plug will give you this 
new advantage—easy, sure con- 
trol of tone volume. 


Tune in your station on the set, 
then modulate the tone volume 
with the Modu-Plug to the exact 
point of greatest distinctness 
and most pleasing reception, by 
simply turning the small knob 
on the plug. 

This new invention enables you 
to get better, sweeter tuning by 
transferring the final touch to 
the Modu-Plug between the set 
and the speaker. 


If you’ve been exasperated by 
losing a good station when you 
were working the dials to get 
the right tone volume—then 
use a Modu-Plug. It will give 
you delightfully easy tone vol- 
ume control. 




























































































$2.50 at your dealer’s, or 
mailed direct on receipt 
of price. 




















CENTRAL RADIO 
LABORATORIES 


Milwaukee, Wis. 








10 "<refe Ave., 











Centralab Radiohm. permits 
clear, true-tone reception by 
holding the sensitive regen- 
erative position which imme- 
diately precedes the oscillation 

int, without distortion or 
loss of selectivity. A stand- 
ard unit on leading sets. Re- 
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Fun in Making Chickens 
from Walnut Shells 


By F. Curarxe Hucues 


tae a scrap of thin wood, a pair of 
English walnut shells and some 
liquid glue are required for making either 
the rooster or hen illustrated. 

First trace one of the walnut shells on 
the board; then copy the outline of either 
rooster or hen so that the shell body will 
come in the proper place. Cut out this 
central body piece with a coping or fret 
saw. Heavy cardboard can be substi- 
tuted for wood, and in that case a knife 


WOOD OR 





-" HALF WALNUT 
(BODY) 













This walnut shell rooster and hen serve 
as amusing and novel table decorations 


or scissors will serve for cutting. 

Glue a half section of the walnut shell 
to each side and, when dry, sandpaper or 
whittle off any uneven edges. Two small 
saw cuts should be made in the shells, as 
shown, to allow wing feathers to be in- 


| serted. 


A wooden button mold or a button may 
be used for the base. Paint the finished 
model with oil colors as indicated. 

If a few bits,of old ostrich plumes or 
thin feathers are glued on the tail, they 
will add greatly to the appearance of the 
bird, although this was’ not done in the 
case of the original models and, therefore, 
has not been shown in the drawings. 


Tool for Cutting Thin Strips 


HE woodworker who 
has not a special cut- 
ting or slitting 
gage among his 








tail price, $2.00, at your deal- . 


toolscan improvise 
one when it is nec- 
essary to sever a 
number of strips 
of thin material. 
Remove the point 
from a discarded 
marking gage, cut 
a semicircular opening through the bar 
near the end, and insert a cutter made 
from an old hacksaw blade or piece of 
saw steel. Hold the blade in place with a 
wedge.—W. J. Epmonps, Jr. 





TAPERED LOCKING KEY 














PARKS 


WOODWORKING MACHINES 


this wonderfully popular 


display and in many instances in actual operation, 
Parks Cabinet Shop Special No. 10 at $290.00 is the 


handiest machine Parks ev 


turn out first-class work—small enough to fit ing 
small shop or your basement—a real machine built 
for real work without freakish 
It makes practically any cut and includes rip and eu 
off circular saw, jointer, and band saw. 
shaper may be added at small extra cost. 
man who does cabinet making or woodworking of 
any kind wants this splendid machine. 
biggest woodworking machinery value on the market 
today. Be sure to see this Parks this month in 
these dealers’ showrooms 


ALA.: Moore, Handley Hdwe. Co., 
Birmingham;McGowin-Lyons Hdwe. 
& Supply Co., Mobile; Alabama 
Mchy. & Supply Co., Montgomery; 
ARK.: Ben D. Schaad Mchy. Co., 
Little Rock; CAL.: Shaw-Palmer 
& Bakewell Co., Los Angeles; 
Harron-Rickard & McCone Co., San 
Francisco; COLO.: H 
Equipment Co., Denver; 
Lunt, Jillson Co., Manchester; 
A: Cameron & Barkley Co., 
Jacksonville; Cameron & Barkley 
Co., fteni; Cameron & Barkley 
Co., ; GA.: RS. Armstrong 
& Ning Co, "Atlanta; ILL.: Wood 
workers’ Tool Works, Chicago; KY.: 
Roy C. Whayne Supply Co., Louis- 
ville; LA.: Clark D. Shaughnessy 
Co., New Orleans; MASS.: Lunt, 
Ji:lson Co., Boston; MICH.: River- 
side Mchy. "Depot, Detroit; McMul- 
len Mchy. Co., Grand eg 3 
MINN.: Raymer Hdwe. Co. 
Paul; MO.: Standard Machine | ~ 
& Supply Co., Kansas City; S. T. 
Hatcher Co., St. Louis; NEB.: Diehi 
Mchy. & Supply Co., Omaha; i, Wes 
Interstate Mchy. Co., Troy; Chas. 
R. Mapps, 178 Lafaye’ te, New 
a City; N. H.: Brackett & Shaw 
Co., Somersworth; N. CAR.: Amer. 
Hdwe. & Equip. Co., Charlotte: 
Raleigh Iron Works Co. ., Raleigh; 





See this Parks by all means! If you can’t, then write 


us for circular No. 10 and 


The Parks Ball Bearing Machine Co. © 


1547 Knowlton St., 
Canadian Factory: 


See this PARKS 


© this month! 


October is “Parks Cabinet Shop Special month" 
with Parks dealers everywhere. In their sho 


200 Notre Dame East, 
Montreal, 














woodworker will be oy 
er built! Big enoughto 


“stunt” designing, 





Lathe and 
Every 


It is the 


OHIO: J. C. Baker, Columbus: 
OKLA.: Universal Supply & & me 
Co., Tulsa; ORE.: Portt 

Co., Portiand; PA.: ra — 
mars, Bourse Bidg., Philadel 
phia; Coblentz Tool & 

Co., Erie; S. CAR.: Cameron 
Barkley Co , oma ite 
Peglar Mchy. Co., C 

Iddins Mchy. Co., inoxvilles ie iar 





vill Supply Co., Nashville 
& Wagon Supply Co. he 
TEX.: Universal Supply & 
Co., Amarillo; Southern Implement 
Supply Co., Dallas; Don A. Ca 
penter & Co., El Paso; Peden tron 
& Steel Co., Houston; Peden trom 
& Steel Co., San Antonio; UTAH: 
Salt Lake Hdwe. Co., SaliLake;VA; 
James McGraw, Inc., Richmond: 
W. VA.: LaLance Equip. Co., Hunt: 
; WIS.: Shadbolt & Boyd 
Co., Milwaukee; WASH.: Union 
Mchy. & Supply — 
Sipe Mchy. 


San Jose, Costa Rica; P. |. 
Havana, "Cuba; Weir se tik 
Vancouver, B. C.; Mor 

Matheson, Ltd., "auckland, N.2: 
West India Mchy. & Supply Cs 
San Juan; P. R.; Bournival & Co., 
Montreal,’ Can.:' Engineering Sup- 
ply Co. of Australia, ‘ltd., Brisbane, 
Australia. 


the new Parks catalog. 


Cincinnati, Ohio 


Canada. 





ADDING MACHINE 


Fits Vest Pocket 


A marvelous calculator. Does the work 
sccurately and quickly as a $3u0 machine, In- 


valuable to anyone who 


carry and pencil. This is startling i invéntion 
will so dents, Dretes tn ae a minu mate. Basi nese canente $2"! plus! 
men, 8 oni ona all n . 

. » Doh HANDY 1 RELPaa 
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5 ade of 
steel and brass, ‘in $ 
case, fits vest ‘ket; weight 
cals Sos. Send for yours now 


-you’llsave time and money. 


Reliable Adding Machine Corp., Dep Dept. a 





SEND NO 
MONEY 


Don’t | Don’t send q 


Try it for 10 
Your mone; 
if not satis: 















Washington St., Ci 
so oo chance to ay 





wants one. Fine profit. Write ma 
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f@lome Workehop 


Flexible Motor Coupling 
“Made with Inner Tubes 


FLEXIBLE coupling often will add 
tly to the usefulness of a frac- 
tional horsepower electric motor in the 
home and home workshop. _ J, 
To make a coupling of this kind requires 
only two hardwood flanges and a short 
length of discarded inner tube. The 
flanges are turned so that the largest 
diameter will fit snugly inside a piece of 


~ WOODEN FLANGES 


—.', SET SCREWS ,-7 
NAY ‘ ‘ 


Of (SIP EN . 
oO 









Asmall motor and generator connected with a 
coupling that compensates for misalinement 


3 or 3% in. inner tube. One is drilled to 
fit the motor shaft and the other to fit the 
shaft of the driven machine. 

The rubber is tacked to the flanges, 


-which are fastened to the shafts with set 


screws. Discrepancies in horizontal and 
vertical alinement are compensated for 
without lost motion or backlash. 

The home mechanic who developed 
this coupling uses it to connect a one- 
quarter horsepower washing machine 
motor to a.small generator and to con- 
nect the motor to the countershaft of a 
bench lathe. Many other uses will sug- 
gest themselves.—Haro.p N. Wurrmore. 





Amazing Block Puzzles 
(Continued from page 78) 
hands are needed, especially if the blocks 
do not fit tightly together. 

Two more F’s are taken with an E at 
the farther end and inserted at the rear 
in the upper slots formed by the four G’s 
(Fig. 4 at top). Another G is placed 
opposite the E, as was done before. 

If it is desired to build the puzzle 
around the one of six blocks, now is the 
time to insert the latter. It should be in 
the position shown in Fig. 5; that is, the 
length of the upper end should be at 
right angles to the upright G’s. 

Two E’s next are placed in the inside 
cuts of the F’s. One is shown in place in 
Fig. 4 at the bottom. The other occupies 
asimilar position at the top. The inserted 
six-block puzzle is not shown in this 
figure (4), but the two E’s will hold the 
six-block puzzle rigidly in place, if it is 


to be used 


Four G’s are now fitted and bound with 
two more G’s in exactly the same manner 
as was done previously. Nothing re- 
mains but to insert the A blocks, of 
which there are four. 

For this puzzle accuracy is required in 

ing the cuts. If measurements are 
taken from the center of the blocks in- 
stead of the ends it will avoid the trouble 
that may arise from variations in length. 

Those who love to whittle and exercise 

ir ingenuity can find an almost endless 


_| number of ways to combine the blocks in 


this form. 
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That well-groomed look ~ 


Professional men and successful 
business men—doctors, bankers, 
lawyers—know that a clean, 
fresh, well-groomed appearance is 
an immeasurable asset. 


This unique creation, Palmolive 
After Shaving Talc, gives that 
fresh, clean look you want. It re- 
moves after-shave “shine.” And 
yet leaves no “ powdered" look. 


It is a powder for men, provid- 
ing features unknown before. 





Personal—to all Palmolive 
Shaving Cream users 


We have prepared a new-type talc for 
you that ends all shine without that 
powdered look—Now, accept a can of 
this unique creation—just send coupon 


GENTLEMEN: 


We have developed a new-type talc for 
you. 

A talc that takes all that after-shave shine 
away; yet that’s invisible on the face. 

A talc that meets the desires of gentlemen 
in providing the well-groomed appearance 
they want, without the “powdered” look 

that followed old-time 
ceoercerrerer a tales. 

ao Now as a favor to us, 
an ey please accept a two- 
<, weeks’ trial can to test. 
Just mail the coupon 
below. Let us show you 

what we have done. 









A new-principle 
creation 


We are experts in 
skin care, as you know. 
We make Palmolive 
Soap, the leading toilet soap of the world. 
Palmolive Shaving Cream—the most amaz- 
ing success in its field—is another of our 
creations. : ; 

Palmolive After Shaving Talc is different 
from any preparation of like purpose you 
have ever tried. It is based on scientific 
findings. It is the result of long experiment 
in the noted Palmolive laboratories. 

Before offering it to you, we 
spent some years in perfecting it.. 


Used after shaving, all 
“shine’ goes—yet no 
trace of powder shows 


Also 10-day tube of Palmolive 
Shaving Cream 


The unique creation that’s winning 

thousands away from old-time shav- 

ing soaps—corrects five mistakes .of 

ordinary shaving preparations for you. 
Send the coupon. 








e® 


USE always before an 
evening at theatre, dance 
—or wherever an ap- 
pearance 
grooming is important 


TRY [T—ESRES 


of Palmolive Shaving Cream 
Simpl 
B-1246, 
Chicago, Ill. 
Residents of Wisconsin should address The Palmolive 
Company (Wis. Corp.), Milwaukee, Wis. 


he Palmolive Company (Del. Corp.), 3702 Iron St., 


Please print your name and address clearly 
VPSSCSETSSSSSTSSSSSESSSSSESSESSSSTSSSSHSESSEEHESESEEEESSEEEEeeeeeeEeeEt 


We tried scores of: formulas, tested scores 


of powder blends, tried colors without num- 
ber to find one that would smooth the face, 
yet not show a trace of powder. 


We consulted skin specialists on what was 


best for the skin. Then in collaboration with 
them, perfected this scientific creation pro- 
viding two unique features unknown before, 
we believe, in either tale or powder. 


First : It is invisible. Men don’t like pow- 
der to show. Second: 
It is a scientific com- 
batant of skin rough- 
ness—keeps the skin 
smooth and soft. 






+ * * 


On the market but a 
short while, thousands 
of meri to whom good 
grooming is essential 
are making its use a 
twice a day habit— 
after shaving in the 
morning ; before dinner 


in the evening. 
We believe it will delight you. Send us the 





of fresh 


coupon. Do it now. We'll send you a can of 
this talc, also a 10-day tube of Palmolive 
Shaving Cream. 


and a 10-day tube 


insert your name and address and mail to Dept. 





PALMOLIVE AFTER SHAVING TALC 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Saves Time! 
Saves Your Face! 


ET next to the Gem 
Double Life Blade! Let 
your face revel in those 
double-cool, double-clean, 
double-quick Gem shaves! 


Gem Blades are double- 
thick and double-reinforced 
with a double-strong back- 
bone! They won't bend! 
They won’tquiver! They're 
double-keen! They smooth 
away the whiskers at the 
dermal line! 


Double- protected, dou- 
ble-sealed—they’re backed 
by a double-satisfaction 
guarantee! Buy a double 
supply today. Sold every- 
where. 


P.S. Double your shaving joy with 
aGem de Luxe Razor. It’s scien- 
tifically right, perfectly balanced. 
If youhave an old Gem Razor that 
isn’t doing its bit, send it to our 
service department, our guarantee 
means something. Send it to the 


GEM SAFETY RAZOR CORP. 
Brooklyn, N. Y. 





Double Life 


BLADES 
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Wee Home Workshop 


A Smoking Stand You Can 
Be Proud of Building 
By Kennetu R. LaVoy 


R convenience, most of us want a 
complete smoking unit—a portable 
stand equipped with ash tray, match 
holder, and other accessories. This stand 
usually looks best if made of wood to 
match the furniture in the home. Ma- 
hogany and walnut are among the pleas- 
antest woods to work with and take such 
a beautiful finish that it pays to use one 
or the other, but red gum and whitewood, 
which are cheaper, will serve effectively if 











| great pains are taken in finishing them. 


Two types of handles are shown. The 
turned handle is better looking, but the 
alternative type has the advantage of not 


| requiring lathe work. 


Draw the design for half of one of the 
ends on a piece of heavy wrapping paper. 
Lay the pattern on the center line of a 


m_ TURNED HANDLE 









The stand 
may be made 
either with a 
turned or a 
sawed handle 


‘ 








straight grained piece of wood 10 by 29 in. 
and mark the curves. With band saw, 
turning, or keyhole saw cut out the 
shape. Smooth the edges with spokeshave 
and file. 

When finished satisfactorily, trace the 
outline on a similar piece of stock and 
repeat the operations. 

The stretcher is made jn the same man- 
ner. Next get out the shelf. The curved 
edges can be planed with a universal 
plane or sawed to shape and the edges 
curved by using a scraper filed to the de- 
sired design. 

Turn or cut out the handle, leaving 
14-in. dowels or tenons on each end. Next 
sandpaper all parts. 

The shelf and stretcher are bored for 
dowels and corresponding holes are bored 
in the legs. Cut dowels the right length, 
glue, and assemble. Clamp firmly, using 
small scrap pieces of wood to protect the 
wood from clamp marks. Test for square- 
ness and remove any surplus glue with a 
cloth dampened in hot water. 

The piece should be stained, filled if 
necessary, and varnished, or finished in 
any way preferred. 

The stand also might be made of some 
soft wood and finished in enamel or lac- 





quer colors with a decalcomania (trans- 
| fer) or stencil design on the sides. 


mane 


Build Yous 
Own 
Airplane 


Blue Prints and Mater] 
Now Ready for Builders 








Easy to Fly 
The Lincoln Sport Plane 


Easy to Buy 








100 Miles per Hour with 30 H P 
Engine. Special Sale on Complete 
Set of Parts. Complete set con. 
structional details of Sport Plane 
50c. Send Today. 


The Lincoln Monoplane 





Real performance in a light Mono. 
plane. Blue Prints are life size, A 
Motorcycle engine will give this 
plane real performance. 


OUR NEW AIRCRAFT INSTRUC 
TION BOOK FLIGHT has over i 
illustrated photos of American and 
foreign planes. A complete history 
of Aviation. It sells for $1.00 post- 
paid. 


Blue Prints of both planes on special 
sale NOW! Send 25c for illustrated 
catalog. Write today. 


LINCOLN STANDARD AIRCRAFT 
COMPANY 
Dept. D-S Lincoln, Nebraska 


Everybody “te BAT 


the world's greatest mystery story and now for the first time yw 
don’t have to pay $2.00forthe book. You can read it Free int 
Pathfinder, the old reliable home weekly published at t# 
Nation's Capital. From the beginning The Bat just makesy@ 
throb with excitement and suspense; at the end you get it 
most unexpected climax. It is full of thrills, alm 
unbelieveable situations and revelations, es 

ions of people have seen 

Mys- the stage or screen and 
tery gat spellbound. Now ya 

get it in serial form 
it’s even more thrilling as a story tha 
as a play or movie. The Pathfindetl 
loaded down every week with world ne# 

and pictures, stories, informing edi 
travel articles, puzzles, humor and miscellany _ Yougt 
the Pathfinder ontrialevery week, 13 big issues fi 

ing The Bat, for only 15 cts.—a bigger bargain than am 
Ford at half price, The Bat begins Oct. 30. Send order now (wit 
15 cts. in coin or stamps) for the Pathfinder 13 weeks, a 
The Pathfinders 129 Langdon Sta., Washington, D. 


Advice for POPULAR SCIENCE MONTH 
readers regarding safe and profitable * 
vestments. See Page! 





























































IS] This seal on a radio, tool or oil burner advertisement signifies the enncovel of the INSTITUTE OF STANDARDS 

















hemes fo ee 


I. Pp. 
plete 


“lane 


ane 


Pi 





SSE | SiaGabiigeaishieacea S|” 














: ion e/: Pa A> 





Raising the handle causes a ball to appear; 
its color determines what to add to the score 


3 TLUCK,” a word that suggests 

the dipping out of a dish of stew from 
a kettle—there may be a chunk of meat 
in the dipper and then again, there may 
not—would be a good name for this game 
of chance. No one knows which ball will 
come in view when the handle is raised. 

To play the game, lift the handle up as 
far as it will go, note the color of the ball, 
push the ball back through the larger 
opening, and release the handle. 

The red ball counts 15; the blue, 10; the 
yellow, 3; the black, 1; and the white, 
nothing. If a ball lodges in the position 
marked A, it can be pushed back by hand. 

The construction of the game is made 
clear in the drawings. The case is merely 
a wooden box 4 by 4 by 55% in. inside. A 


Rea THIN METAL 








elena 
ie 











Top view and a section through the game box; 
the patterns for the hopper, guide, and guardrail 


metal hopper, which is cut to the pattern 
shown, is fastened in the upper section. A 
sliding metal cylinder 34 in. in diameter 
and 314 in. long is inserted, as indicated, 
for raising a ball into view. Note how 
the cylinder passes up and down through 
a thin metal guide. 

The balls, which may be of wood or any 
other hard substance, should be 1 in. in 
diameter.—DonaLp W. Cuark. 
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Saves your property 
from becoming . 





Burglary insurance may reim- 
burse you in cash. But it will 
not return the cherished valua- 
bles that money cannot replace. 


Adequate protection—YALE. 


protection—will prevent your 
property from becoming loot. 
The Yale No. 192 Rotary Bolt 
Deadlock, the Yale No. 10 Steel 
Bar Deadlock, the Yale No. 44 











Automatic Deadlatch—all are 
physically able to outmatch the 
housebreaker—all are cannily 
designed, sturdily built, shock- 
resisting guardians of life and 
property. 

Goto yourdealer. Select oneof 
these Yale Locks and enjoy prop- 
er protection. Send for booklet, 
‘Yale Guards Your Treasures.” 


The Yale & Towne Mfg. Co., Stamford, Conn., U.S. A. 


Canadian Branch at St. Catharines, Ont. 


No. 10 Deadlock 








No. 192 Deadlock 











YALE MARKED IS YALE MADE. 





© This seal on a radio, tool or oil burner advertisement signifies the ‘approval-of the INSTITUTE OF STANDARDS 
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Dovetail Joints 
(Continued from page 76) 














TT ae 


cracked walls 
look like new 


HEN you fill a crack or hole with 
Rutland Patching Plaster, you can 
paint or paper over it without shellac. 
ing. The patch will not “spot through.” 
You can do such a perfect job that 
the wall looks as good as new, and the 
patch is as lasting as the wall itself. 
It will not crack, 
crumble or fall 
out. It will not 
shrink as plaster 
of paris shrinks, 


Rutland Patching 
Plaster is easy to use. 
Comes in handy car- 
tons, ready to use. 
Just add water and 
apply. 

Paint,  wall-paper, 
and hardware stores 
sell it. If your dealer 





The body of the “Yankee” Vise, with the work in it, 

is carried to the drill press. Hardened steel block, 

— V-shaped grooves, holds round or irregular 
pes. 


This means 
Accuracy and 
Faster Work 


You buy and use “Yankee” 
Tools because they are different— 
and will work in ways and places 
in which no other tools will work. 

The “Yankee” Vise is detach- 
able from its base. 

Sides, end, top and bottom, and 
the sliding jaw, are accurately 
machined to hold work square— 
with vise flat, on sides, or on end. 


7 Saw down on the lines at an angle; 
the wood between the pins then 
can be carefully removed with a chisel 


perienced mechanic often lays out the 
tails by eye. He takes care, if doing fine 
work, to make the pins much narrower 
than the tails. This distinguishes a hand- 
made dove- 
tail from the 
much coarser 
and commoner 
machine dove- 
tail, in which the 
pins and tails are 
the same width. 
T he illustra- 
tions (1 to 8), 
show how to 
makea half dove- 
tail. Substan- 





Other Uses 








Mending stucco 
or cement walls 


Pointing brick 
work 


As a mortar to 
hold loose tiles in. 
bathroom 

or floors 


For many operations the “ Yan- 
kee” Vise can be used as a jig. 
From machine to machine it goes 
—the work kept in original align- 
ment. You can get the size most 
convenient for your work. 


No. 1994—Jaws open 4 in. 


tially the same 
process can be 
followed in mak- 
ing a_ through 
dovetail joint,ex- 
cept for the pre- 
liminary laying 
out. The accom- 


Good proportions 


hasn’t it, mail coupon 
for 22 lb. carton. Pay 
the postman 30 cents 
plus postage. Rutland 
Fire Clay Co., Dept. 
R5, Rutland, Vermont. 








for multiple dove- 


panying drawing tails are essential 


clearly shows 

the difference between the two types. 
The gaged line at the end of the drawer 

front referred to in Fig. 2 may be from % 

: 3 to 4 in. in from the front face. This lap 

in any position. is shown in the middle of the three draw- 


| 

; age | 
Some Other ‘‘Yankee’’ Tools ings; compare with Figs. 1, 2 and 6. 
Ratchet Bit Braces. Ratchet Breast, Hand, Chain 





No. 1993—Jaws open 3) in. 
No. 1992—Jaws open 14 in. 
No. 1991—Jaws open 14 in. 
The “Yankee” Vise has swivel 
base. Cam-throw lever locks vise 


patching Plaster 


RUTLAND FIRE CLAY CO, 
| Dept. R5, Rutland, Vermont. 
Send me 2} lb. carton of Rutland Patching | 
Plaster. 





My dealer’s name 


and Bench Drills. Ratchet Tap Wrenches. Spiral 
and Ratchet Screw-Drivers. Plain Screw-drivers. 


Automatic Push Drills. 
Dealers everywhere sell “Yankee’’ Tools. 


“‘Yankee’’ on the tool 
you buy means the ut- 
most in quality, effi- 
ciency and durability. 





B 


THE PERFECT 

= Uses graphite disc resistors which are 
noiseless and not 

w affected by atmos- 

pheric conditions. 

, Metal parts are nickel 

® plated. One hole 

“mounting. Finish 


jg and knob match 
= Bradleystat. Made in 





FREE 
New ‘‘Yankee”’ Tool 
Book 
This interesting little book 
is for all lovers of fine tools. 
It tells just what you want to 


know about all the famous 
“Vankee” Tools. Write for 


nee your copy today. 
Norra Bros. Mrc. Co., Philadelphia, U.S.A. 


“YANKEE” 
TOOLS 


Make Betliv Mechanicy 
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8 Properly made, the joint may be 
pressed together by hand. Apply 
a little glue before assembling it 
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Pelome Worlksslnoy 
Tricks You Need to Know 
WhenInclosing 
an Open Porch 


By A. E. Eviinc 
I’ YOUR house has an open front 





rch of reasonable size, you can im- 
prove the architectural appearance of 
the building greatly and at the same time 
increase its resale value by inclosing the 
porch. This has the effect of adding a 
room to the house. Indeed, the inclosed 
porch, which is now being made a feature 
in so many new houses, is utilized as a 
sitting room in many cases, at least dur- 
ing the milder seasons of the year. If 
radiators are provided, it can be used all 
und. 
v There is nothing difficult about inclos- 
ing the average porch. It is a job any 
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Fig. 1. When you are inclosing an open porch, 
you are really adding an extra room to your house 


handy man can undertake with entire 
confidence of success. The main thing 
is to be familiar with the rudiments of the 
work and to plan the construction care- 
fully in advance. 

As open porches vary in design, the 
columns of some being square and others 
being round, some having rails and others 
being without them, two methods are 
illustrated. One (Figs. 2 and 3) suggests 
a simple yet workmanlike way of in- 
closing a porch with round columns; the 
other plan (Figs. 1, 4 and 5) is for a 
porch that has a railing and square 
columns. Various modifications and com- 
bination of the two types of construction 
can be made to suit individual needs. 

It pays to make a sketch of what you 
propose to do and a tentative list of the 
necessary lumber, sash and doors. Then 
you can find out from your lumber dealer 
what he has in stock of the needed 
materials and what will have to be made 
to order. 





“In the case of (Continued on page 110) 
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How to Make 


Better 


Christmas Gifts 
Wonderful New Way 


to Improve 
Your Craftmanship 


LePage’s New Books 
Will Show You How 


No WITH the coming of the holiday, 
gift-making season, when the man who 
has a home workshop especially enjoys his 
hobby of making useful, practical gifts that 
can be used and appreciated by everyone in 
his home—come these two NEW LePage’s 
Craft Books to show you how to make better 
Christmas Gifts and how to improve your 
craftsmanship. The titles of these two books 
are, ‘“‘LePage’s Practical Suggestions for the 
Home Workshop,” and “LePage’s Gesso- 
Craft Book.” 

Naturally when you tackle the making of an 
article like a breakfast nook, ship model or 
cedar chest, you want to come as near as 
possible to equaling the skill of the trained 
cabinet-maker. One of the things which he 
knows that you also must know is how to 
make strong joints—joints that combine 
strength with gracefulness and beauty. The 
only way to do this is with the use of glue, 
and this is exactly the information given you 
in these books. They tell you how to make 
strong joints with glue, and not only with 
ylue, but with glue in its most convenient 
form—LePage’s Liquid Glue. 
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Recipe for making 
LePage’s GESSO 


To make one cup of LePage’s 
Gesso, you need 1 gill can of 
LePage’s Glue, 134 cups whiting, 
3 teaspoons linseed oil and 3 
teaspoons varnish. Place 
whit'ng in mixing bow] and pour 
in slowly in this order: LePage’s 
Glue, linseed oil and varnish. 
Mix until smooth. All ingre- 
dients obtainable at nearest 
hardware store. 
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Handiest Tool 
in Your Workshop 


Perhaps you have never thought of the special 
advantages of using LePage’s Liquid Glue. It 
is always ready for immediate use. No weighing, 
soaking or heating is required. Its quality is 
always the same. It “sets” slowly enough so 
that you have plenty of time to place the joints 
together exactly as they should go. Slow setting 
also allows LePage’s to penetrate the wood, 
increasing the strength of the joint. LePage’s 
Liquid Glue is equal in strength to any animal 
glue. Buy a can for your workshop. It is the 
easiest, quickest, handiest form of Glue. Insist 
on LePage’s. 


Improve Your Craftsmanship 


THESE books also show you how to cover up small defects 
in your craftsmanship. Now and then a tool will slip and 
an error is made. Or there are holes to be filled where nails 
or screws have been countersunk. Or the edges of a joint 
are not exactly even. A simple new way to repair these 
defects is with the use of LePage’s Gesso instead of putty. 
LePage’s Gesso will stick to any surface—wood, metal, 
glass, etc. It can be sandpapered, planed and painted or 
stained just like wood. We give you in the small panel 
at left a simple formula for making LePage’s Gesso, but 
of course we tell you more about it in the books themselves, 
together with practical information on decorating your 
finished articles with Gesso. 


Send 10 cents for these 
NEW LePage’s Books 


The practical and useful help of these two books is 
yours for only ro cents. Just write your name and 
address on the coupon below, tear the coupon out 
and mail it to us today with ro cents in coin or 
stamps, and we will at once send you a copy of 
these two LePage’s Books, postage paid. Address, 
LePage’s Craft League, Dept. oo1, Gloucester, 
Mass. Tear out the coupon now so that you will 
not forget it. 








PUBLISHED By 
Tee oF 
- WAGES Give j 
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LePage’s Craft League, 
Dept. oor, Gloucester, Mass. 
Gentlemen:—Enclosed you will find 10 cents (coin 


or stamps) in payment for “LePage’s Practical 


Suggestions for the Home Workshop,” and ‘“Le- 
— Gesso-Craft Book.” Please send a copy of 
each to: 
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cAnnouncing 


a complete 
new line of 


MILLERS FALLS 
LEVELS 


Ten styles, in pine, ma- 
hogany, and aluminum, 
for carpenters and ma- 
sons—and for everyone 
who uses tools. 


Write for full information 


MILLERS FALLS” 
TOOLS ~* 
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MILLERS FALLS COMPANY 





Millers Falls, Mass. 
28 Wirren St. 9 S. Clinton St. 
New York Chicago 
Manufacturers of Mechanics’ Tools, 


Hac': Saws and Automobile Tools, 
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Inclosing an Open Porch 
(Continued from page 109) 


a porch with turned columns, begin work 
by removing the lower rails and balus- 
trades. The top-rail or handrail may be 
retained and utilized if it is 6 in. in 
width. If it is narrower, hammer it down 
1% in. and place a wider rail on top. 
Add a molding below the new piece to 
give the appearance of a heavily built 
rail. 


Shs pieces marked No. 1 and No. 7 
(Fig. 3), which are 114 by 214 in., are 
the first to be fitted. Cut them to fit tightly 
between the soffit and rail and between 
the rail and floor. The fitting is accom- 
plished by plumbing them carefully in 
place and marking them with scribers or 
compass to match the post. Instead of 
irying to fit them neatly to the molded base 
and cap, simply cut a recess in these 
members to the depth of about 1 in. 

When the pieces have been sawed out, 
a half-round plane or a gouge should be 
used to hollow out the edge that fits 
against the post. Then screw these parts 
in place. 

The next member to be erected is that 

marked No. 2, which is 1% by 2% in. 
The stock must be rabbeted to receive the 
sash. Nail this member to the piece al- 
ready fitted and also carry it along the 
top. 
Outside the pieces No. 1 and No. 2 and 
covering the joint between them is a strip 
1\% by 1\ in., marked No. 4. It is the 
hanging stile for the screens. The cor- 
responding member that runs across the 
top is only one-half the thickness, or 5% 
by 1% in. The screens (No. 5) fit into 
the rabbet thus formed. 


HE rail, No. 6, should have a slight 
bevel outward to shed the rain. 

In the section below the rail, a strip, 
No. 8, which is 14% by 1% in., is nailed 
on. Cross battens of 2 by 2 in. rough 
stock are nailed lengthwise of this lower 
section, and -in. ceiling (tongued and 
grooved) stock is nailed on the inside, 
as at No. 9. 

The panels, No. 10, are all 7-in. stock. 
They should be screwed to the back of 
the frame, which should be made as 
follows: 

The stiles, No. 11, that is, the vertical 
members of the frame outside the panels, 
are about 4 in. wide. The top-rails 
should show the same width as the stiles, 
but as a piece of molding goes against 
them under the rails, the stock actually 
should be at least 1 in. wider. The bot- 


tom rail should be a trifle wider still. A | 


heavy panel molding should be mitered 
around the inside edges of the stiles and 
rails against the panels. 

If it is desirable to make divisions be- 
tween the columns, two pieces of stock 
similar to that marked No. 2 should be 
nailed together back to back with a piece 
of No. 4 covering the joint outside and a 
small {fillet (No. 23) to conceal the joint 
inside. Note this detail in Fig. 3. 

Aheadlight (Continued on page 111) 





Make Things at 
Home 


You can make almost anything—Furni 
den Trellis, Flower Box, Toys Radio Pari sl 
Console and countless other things, with 


Speed Way Shop and 
Tools 


A compact metal and woodworking outfit f 
chanics, householders and “handy” men. Drive 
by the famous Speed Way motor. Tools Quickly 
interchangeable. 


8 Motor Driven Tools 


Bench Saw, Se Buffer, Portable 
Attach to any lamp socket and _ convert your 
bench to a complete private workshop. Have the 
chips flying in five minutes after receipt, 


FREE 
INSTRUCTIONS 


We furnish complete blueprints 
and instructions for making 
the items shown, and dozens of 


other useful articles with Tea Wagon 


Speed Way Shop 
for your own home or for sale. 
You can buy two or three 
units at first and add others 
as you need them. 


Pullman Nook 


ONLY $10. DOWN 
We make it easy to pay while 
you enjoy these sturdy tools 
in your own home. You cap 
co Wood Turning, Bench 
Sawing, Scroll Sawing, Port. 
able Sawing. You can do butt. 
ing, polishing, grinding and 
drilling either at the 

or anywhere there isa lamp 
socket. 


10 DAYS’ TRIAL 
Test the Speed Way Shop for 
10 days in your own home, If 
it does less than we claim, re 
turn it. 





Portable Saw Unit 


Each month for a year nl 
furnish a free blueprint of 
your selection and 





mum service from the Speed 
Way Shop and Tools. rite 
for list of blueprints. 


Write Today For Full Information 


Every tool in the “Shop” is high grade, for regular 
work. A money maker for the small job man 
Write today. 


Electro-Magnetic Tool Company 
1830 S. 52nd Ave., Cicero, Ill. (Adjoining Chicago)|} 


Jig-Saw Unit 











Dept. 510, ELECTRO-MAGNETIC TOOL CO. 


Dear Sirs: Please send me full particulars about 
10-day free trial, free blueprints and $10 down 
payment. 























Provides audio lification 

with minimum distor tion. Bradleyunit 

molded resistors used in the Bradley-Amplifier 

d> not vary wit ese ont ene aes apiece by - ; 
con 3. an ‘or stormer amr lifters 
in standard radio seta with decided increase in tone quality. 


Aljon-Bunciloy Ca 


o 
Electric Controlling Apparatus 
293Greenfield Avenue Milwaukee, Wis. 
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Re insing an Open Porch 


(Continued from page 110) 


| often is placed over the windows, espe- 


cially when the porch is high (Fig. 1). 
This construction requires a transom bar, 
a detail of which is shown in the lower 
right-hand . corner of Fig. 3. It is made 
up of No. 20, 21 and 22 combined with 
No. 2. The bar should be fitted together 
securely and neatly at the desired height. 
Either casement, that is, hinged sash 
or single sash may be obtained to suit 
the openings at 
any sash and do00 SS 
mill or through +——— 


yor lumber 7 

dealer. The sash Paper 
(No. 3, Fig. 3) az 
nearest the col- 

umns may be hung an 























on hinges and the 
others made sta- 
tionary with 
screws. If dividing 
pieces have been 
provided between 
the columns, all 
the sash may be 
hung so as to Ste 
open. If there isa 
headlight (No.19), Fig. 2. Method for 
it is nailed fast. porch with round posts 
Screens are made 

and fitted to go outside. They may be 
kept in place by buttons or screws or 
with ordinary screen hangers. 

The door opening will be defined by 
the space between the columns opposite 
the front door. A single door or a pair of 
doors may be used. Scribe pieces similar 
to No. 1 and No. 7 and fasten to the col- 
umns. Two jambs or posts are nailed in 
place between the porch floor and the 
sofit. Doorstops are nailed to these 
posts. If headlights are to be used, there 
should be one over the door, as over the 
windows, supported by a transom bar. 

If itis wished (Continued on page 112) 
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Fig. 3. A workmanlike and economical way 





of inclosing a porch that has round columns 











"a Wonder How He Knows 
So Much!” 


How many men do you know who surprise you by the wealth of their general 
information and the breadth of their knowledge? If you were toinquire, you would 
find that these men make a daily habit of consulting an up-to-date Encyclopaedia. 
Here they have the knowledge of the centuries—accessible, concisely and plainly 
stated, easy to grasp and to remember. 


Get Your Facts from Nelson’s 


Every subject on which man would be informed is changing constantly. Nine 
times out of ten, the information you want is of current issue—a topic of to-day. 
All Encyclopaedias except Nelson’s are deficient in this important and essential 
thing. The information which is obsolete is worse than none at all. You do not 
use a City Directory that is two years old. Why use an Encyclopaedia that is 
five or ten years old? Nelson’s treats upwards of 1,000,000 topics, has 500 maps 
in color and black and white, and 7,000 illustrations to clarify the text, including 
text cuts, colored plates, photographs, charts, etc. 


| ACTOS a 


Perpetual Loose-Leaf 


ENC YC LOPAEDIA 


& Research Bureau for Special Information 


Educational Reading Courses 


A Reader’s Guide to Nelson’s Loose-Leaf Encyclopaedia 
including thirty-three courses on as many subjects—from 
Aeronautics to Zoology—is furnished without cost to all 


subscribers. 


Nelson’s Free Research Bureau 


FOR SCIENTIFIC REPORTS AND SPECIAL INFORMATION AND COR- 
RESPONDENCE. Every purchaser of Nelson’s is entitled to free membership 
in this Bureau. If at any time you are in doubt on any subject, old or new, write - 
to this Bureau with the positive assurance that you will promptly receive the 
latest obtainable and most dependable information. 


An International Editorial Staff 


NELSON’S PERPETUAL LOOSE-LEAF ENCYCLOPAEDIA—the Great 
American Standard Reference Work—is complete in 12 handsome volumes and 


new Index Volume. Its 
staff of upwards of 1,000 
contributors includes men 
and women foremost in 
scientific, professional and 
public life, who are practi- 
cally eye witnesses of that 
which they write. The 
Index of 900 pages em- 
braces more than 200,000 
references, immensely in- 
creasing the value of the 
Encyclopaedia. It is the 
Key which unlocks thou- 
sands of hidden treasures 
in this always new En- 
cyclopaedia. 
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THOMAS NELSON & SONS 
Publishers for 127 Years 


Originators of the Loose-Leaf Reference System 
P.S. Oct. 381 Fourth Ave., New York City 


Please send me your portfolio of sample pages, beautifully illus- 
trated, containing color plates, maps and photographs, and full 
information how, by easy monthly payments, I can own Nelson’s 
Perpetual Loose-Leaf Encyclopaedia and obtain FREE membership 
in Nelson’s Research Library Service Bureau for Special In- 
formation. This must incur no obligation whatever on my part. 
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Absolutely 


NOISELESS 


Permanently Accurate— 


Dependable / 


ETAL long has been recog- 

nized as the best of electrical 
conductors. The Lynch Metallized 
Resistor gives conductive, non- 
arcing resistance that means 
absolutely silent operation, per- 
manent accuracy, dependability. 


Leading engineers, test laboratories 
and experimenters have found that this 
fixed resistor wins in the acid tests of 
time and service. It marks as great an 
advance in its field as did the tungsten 
lamp over the old carbon bulb. If your 
dealer cannot supply you, we will ship 
postpaid—same day order is received. 





Dealers—Write us! 
ARTHUR H. LYNCH, Inc. 


Manufacturers of Radio Devices 
Fisk Bldg., Broadway & 57th Street 
New York, N.Y. 


as 


















Resistor 


Many years of research 
and experiment to de- 
velop a silent, accurate, 
dependable fixed resistor ; 
resulted in Lyncu—the 
Warranted Metallized 
Resistor. It comprises a 
concentrated metallized 
deposit but one-thou- 
sandth of an inch thick 
upon a glass core a 
sealed forever within a 
glass tube. 

Extreme precision in 
every stage of its manu- 
facture makes it possible 
for us to sell this better- 
built product upon an 
iron-clad money-back , 
guarantee. 


Arthur H. Lynch 


Because the fixed \ 
resistor is 

in size, do not 
underestimate its 
vital importance. 
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PRICES:— 

<25to 10 Megohms_ .50 
above .01 to .24 “ .75 Single Mounting .35 
-001 to .01 * $1.00 Double 4 50 
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FIXED RESISTO 
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Inclosing an Open Porch 
(Continued from page 111) 


to make the inside casement sash thor- 
oughly weather tight at the bottom, they 
may be made as detailed in Fig.3. The 
main sill, that is, the original porch rail 
or the piece added to it, is plowed 
(grooved) to allow a strip (No. 23) 
to be inserted, or a narrow %-in. 
thick extra sill with such a groove (No. 
24) may be added. Both methods are 
illustrated. 

To inclose a 
porch by the sec- 
ond method, 
which is an excel- 
lent one to follow 
where the old 
posts are not 
worth saving, be- 
gin by propping 
up the roof with a 
number of struts. 
Two by fours usu- 
ally are strong 
enough if the roof 
is not of especially 
heavy construc- 
tion. After remov- 
ing all rails and 
posts, make a new 
railing framework of rough two by fours. 
Leave the door opening as previously 
suggested, for jambs or posts will have 
to be placed for the door or doors, as well 
as a transom bar for the headlight, if one 
is to be used. 

Plumb down from each corner of the 
soffit or beam above and make allowance 
for the thickness of the shingle lath and 
shingles before placing the rough frame- 
work. When the posts are finally put in 
position, they must line up correctly. If 
this allowanceis not figured outaccurately, 
the post may come either too far out or 
too far in at the top or else be out of 
plumb. 


Wedge out the bottom shingle lath to 
suit the slight curve of the bottom 
shingle. Place a shingle in the lowest 
position and meas- 
ure up 6 in. from 
the extreme butt 
in order to find 
where the next 3 3 
lath should be 
placed. The other 
laths are spaced 
to suit, usually 
from 4% to 5 in. 
center to center. 
Allow more at the 
top for the space 
taken up by the 
molding which goes 
under the rail. 

The first row of ~ 
shingles should be doubled, the joints of 
the outer shingles covering those in the 
under row. The shingle lath is shown at 
No. 17 (Fig. 5) and the shingles nailed 
to them at No. 15. The corner piece, 
No. 16, is 1% by 4 in.; No. 18 is the -in. 
tongue-and-groove ceiling and is nailed 
inside the bottom section to hide the 
rough framework. (Continued on page 113) 





























Fig. 4. Inclosed 
porch with square posts 
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Fig. 5. Details of con- 
struction as in Fig. 4 
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Penalize 
unruly hair— 


Train it to stay in place—all day 
Try this dressing —FREE qa 


Off-side! . . Penalized five yards, - 
Penalize your unruly hair!—it’s off. 
side most of the time. Out of place, 


straggly-looking—an hour after yoy 
brush it. 


Stop experimenting with your hair! 
Start now to use the dressing more fel- 
lows rely on than any other. This 
dressing is Stacomb. 

No matter how you wear your hair, 
Stacomb will keep it that way—until 
further notice! 


Yet Stacomb never leaves your hair sticky- 
looking nor greasy. Nor dry and brittle—an 
easy prey to dandruff—as daily wetting with 
water makes it. Stacomb is actually beneficial, 
since it helps to prevent dandruff. 

And whether you prefer the combing cream 
(in jars and tubes) or the new Liquid Stacomb, 
you will find that both forms are equally pleas. 
ant to use and either one will really keep 
your hair in place. At all drug and depart- 
ment stores. 


FREE OFFER — Qyfacoml 











Standard Laboratories, Inc., 
Dept. BC-2, 113 W. 18th Street, New York 


Send me free sample of Stacomb as checked: 
Original, cream form New liquid form 9 














Newsenct Lathe 150 


Easy Payments If Desired 


Greatest value ever offered ina fine 


quality Lathe. Back Geared, Screw 
Cutting. Price includes Counter- 
shaft and Equipment. Just what you 
need for general all-around work. 


Especially Suited for 
Garage Work 


With this small practical Bench Lathe, you 
can turn Commutators, undercut Mica, 
make bronze Bushings, reface Valves, ma- 
chine Pistons, cut threads, do turning, bor- 
ing, drilling, filing, polishing and hundreds 
of other jobs. It is the newest number of 
the complete line of South Bend Lathes. 


Write for Free Folder No. 22-B 


SOUTH BEND LATHE WORKS 
827 E. Madison St., South Bend, Ind. 
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‘ Inclosing an Open Porch 
(Continued from page 112) 


The cap or rail (No. 14) must be wide 
Lenough to project over all the work so 
that a molding can be placed under it on 
each side. Boards 8 in. wide will be suffi- 
cient if the two by fours are laid with 
their 4-in. surface horizontal; 6 in. if the 
two by fours are Jaid with their 2-in. sur- 
faces horizontal. ‘The cap should be 
eveled slightly as shown at No. 6 in the 
t design. 
a we of the old posts cannot be 
utilized, new ones should be made to 
measure at least 6 in. square. Two pieces 
1% by 4 in. and 2 pieces 1 by 6 in. can 


‘| be nailed together to make a good post 
(No. 12). To give the post a finished: 


appearance at the bottom, nail 5% by 4-in. 
pieces at each side to form a base. 
Arabbeted piece (No. 13) is carried up 
the post and across the head to receive 
the screens or sash. It should be 1% by 
24 in. The crown or bed molding and 
the neck molding are butted against this 
piece. This allows the screens and sash 
to be placed without scribing or fitting 
them to the moldings, which is more or 
less difficult to do neatly. 
The sash, as shown in this design, are 
fastened in with buttons. In the spring, 
some or all of the sash are replaced with 
screens. 
It will be seen that this plan may be 
modified to take both sash and screens, 
as in the first design. 


How to make lasting repairs to a 
‘leaky shingled roof will be the subject 
of the next article by Mr. Elling. 





At Last a Place for Rubbers 
(Continued from page 74) 


dilute the saturated solution with one 
half water. Flood the stain on, wip- 
ing off the surplus, and when dry lightly 
sandpaper with 00 sandpaper. Then you 
will be ready to fill with a dark brown 
paste filler. After that is dry, apply three 
or four coats of white shellac, rubbing 
each coat lightly, and the last one rub 
down thoroughly with 00 steel wool. If 
you want more gloss, rub on a furni- 
ture or floor polishing wax.” 

















Bill of Materials for 
Combination Umbrella Stand 

The finished size of the pieces are as follows, all 

dimensions being in inches: 
Parts Pieces T. W. L. 

EE a os as 5.b. 0's 28s 4 1% 1% 32% 
Lower front and back 

| 2 1% 1% 17% 
Lower end rails....... 2 1% 1% 8 
Compartment back... 1 % 5 17% 
Compartment ends... 2 % 5 8 
a 1 % OS 17% 
pep taile...........: 3 % 1% 17% 
Side rails............ 2 % 1% 8 
Top center bar....... 1 34 % 18% 
Top crossbars........ a % % 8% 
Compartment top.... 1 % 8% 18% 
Compartment bottom. 1 4% 9% 19% 

Two 1 by 1 in. butt hinges; one 34-in. wooden 

wer knob. 

Pa 














3000 Miles in 24 Hours 


and Good Tools make it possible 
to Maintain this Schedule 


The giant mail plane, bearing your letter, roars across 
the field and leaves the earth on the first stage of a 3000- 
mile journey. You marvel at the ingenuity of the men who 
conceived this great machine droning its way toward the 


horizon with dizzying swiftness. 


But mere genius, unaided, could never have built the 
airplane whose motor deafens your ears with its terrific 
roar. Tools are needed to build airplanes and they must 
be good tools. That’s why you’ll find Brown & Sharpe 
Tools in every shop where airplanes are made or repaired. 
Their high quality is known throughout the world. 


Brown & Sharpe Tools are the tools for every mechanic’s 
kit. Remember, you can’t beat a Brown & Sharpe Tool 


for accuracy. 


Ask your dealer for a free copy of Brown & Sharpe . 


Small Tool Catalog No. 30. 


a reference when buying tools. 
furnish a copy, write us direct. 





Keep it in your kit to use as 


If your dealer cannot 


ZS. ss: 

Inside Micrometer No. 
264 is well adapted for 
measuring cylinder bores and other 
inside diameters. This is but one of 
over 2300 different tools in the com- 
plete Brown & Sharpe Line, hundreds 
of which are in daily use in the manu- 
facture of airplanes. 


BROWN & SHARPE 
TOOLS 


BROWN & SHARPE MEG. CO. 
© Providence, R. 1., U.S. A. 
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(AL-2 SEALE D)aupio FREQUENCY TRANSFORMERS 


Because they do not lose, distort or 
“blast” any notes (from the lowest to the 
highest audible to human ears), the new 
large Jefferson ‘““Concertone”. Transformers 
are being used in latest circuits. 

Not only do they make programs sound 
wonderfully natural and life like by ampli- 
fying all tones equally; they also increase 
sensitivity and improve distance reception. 
Ideal for use with power tubes because of 
heavily insulated extra large cores and 
windings. Each ‘“Concertone” is sealed 
against moisture in a 3%-inch long by 
2%4-inch high metal case—convenient for 
double-decking. 


Make your set a 1927 model in quality of tone by in 
os a pair of “‘Concertones.”” $6 each—at your 
er’s. 


SEND FOR LATEST LITERATURE 
Other Re go Guaranteed Radio Products include 
“Star” A. F. ere $2.75, $3; Tube Rejuvena- 
tors $7. 50; Tube Testers (tor dealers, experimenters) 
oa ube 





$8, $9. Tube Chargers (described below). 
Charger with large socket only; $3. 5s 5; No 
a with es socket oie 





Without emaping your ‘your ( 
tubes from he te ~ 


KEEP es LIKE NEW-CHARGE 
THEM MONTHLY and ALLAT ONCE 


Tubes gradually weaken with use, as do batteries. 
Once a month attach Jefferson Tube Charger to light 
socket and connect with set for 10 minutes. Keep 201-A 
or UV-199 type tubes like new—at full efficiency. Re- 

uvenates run-down tubes. Improved reception with 
nger life of tubes and batteries will be worth many 
times the price to you. Guaranteed. 


JEFFERSON TUBE CHARGER $3.50 


Makes it easy to regularly charge tubes, all at once, in your set, at 
home. Enjoy top-notch reception every night. Get one from dealer 


Jefferson Electric Mig. Co. 


Largest manufacturers of small transformers 





Safety face for 
Young Children 


By F. J. WILHELM 


HREE children in my city were killed 
within a year by falling out of win- 
dows because of the failure of the insect 


screens. For these accidents there was 
no excuse whatever. If the screens had 
been properly fastened and strongly made, 
the children would not have fallen. 

Many painful and serious accidents to 
children could be prevented if the parents 
would use as much common sense in ob- 
serving safety-first practices in their 
homes as manufacturers are compelled to 
do in their factories. 

Many baby creepers or walkers, espe- 
cially of the cheaper kind, have a habit 


a BASEBOARD 






RUBBER TUBE: 


eA OR y 
> Ny fi 










SCREW PLUG 


ay WITH CORK 
FILLING 
FIG 4 


CHAIR ROCKER; 






‘RUBBER HEAD TACK 
FIG.5 


GAS COILS 
fe ROD. 


Safety devicesfor baby walker, gas stove, 
ice box, baseboard socket, heater and rocker 


of turning over when the small front 
wheels strike a door threshold. When 
that happens, the baby, not being able to 
escape, is thrown heavily on his face. 
Such mishaps can be avoided by fastening 
a bumper to the front of the car, as shown 
in Fig. 1. 

In playing house, children will some- 
times turn on the gas jets of a gas range. 
This is most apt to happen when the chil- 
dren are left home alone. To prevent 
any possibility of an accident from this 
cause, a % by 2 in. wooden strip can be 
fastened to the feed pipe, as shown in Fig. 
2. This guard can be raised and made 
fast by tightening either one or two 
thumbscrews. When the gas range is in 
use the guard hangs down. 

The usual lift door in front of an ice box 
water pan is a natural trap to pinch chil- 
dren’s fingers. A (Continued on page 115) 
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WHITING’S 
Celebrated Brushes 
ADAMS 
Superior Brushes 








They “break in” quicker 
and last longer than any other 
you can get. That is the 
reason why they are 
Standard Equipment 
with all good 
painters. 
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WHITING-ADAMS: 


BOSTON 
BRUSH MAKERS FOR 118 YEARS 












STUDEBAKE. 
he Insured Watch 
ONLY $1.00! Fes nse acer Senet ra 


direct from the f: at lowest factory prices. 
eed & 8 pen hen Tneluding heat, cold to ¢ 


wing 60 Bown, tirmodel deans, "Tent i} 
Chain FREE 8332 offer. 1) WRITE Sond | today fcr fee 


off Get|of Advance Watch 
Reautiful style book in colors | and this amazing $1.00 


STUDEBAKER WATCH CO., Dept. 23 South Bend, Indiana 
Canadian Address: Windsor, Ontario 


BARGAINS: 


SAVE *4 TO %% 
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RANDOLPH: RADIO’ ‘CORP. 
280 N; UNFONAV.. Dept. 3 CHICAGO, ILL 


Dyke’s Automobite Encyclopedia 
Entirely Rewritten, Rearranged and Illustrated. 
ona Enlarged; i238 Pages, 4143 Illustrations. 

PRACTICAL BOOK FOR EVERYBODY 

The Repairman 

find this book a 

reference and guide, 

The Auto Owner wil 

know how to diagnos 

troubles and know 
when repairs are done 
right. 

The Student learns the 

fundamental pri 

the key to a su 
repairman. 
This Book Will 
Teach you to 
Become 

An Expert Automobile 
Repairman, not 

on testing, adjusting’ 

and repairing engine, 
carburetors, clutch, 
rear axles, differentials, 

4 tires, etc., but an Ble 

trical Expert on 

tion, generators, start 
ing motors, storage 
batteries, ete. Diag 

; nosing any trouble 

“om be easy. 

. DON’T WAIT— 

Order Now! 

Cloth $6—Limp Pee... Morocco $7.50 Post 
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ratchet arrangement can easily be made, 
as shown in Fig. 3, to prevent the board 
from dropping unexpectedly. This is also 
a convenience when the pan is to be 
emptied. 


HE writer has seen children put 
their fingers in baseboard outlets 
used for floor lamps and vacuum clean- 


9 


ers. As the current usually is “on” in 
! this type of outlet, a seri- 
ous accident might occur. 
Some sort of plug should 
be kept screwed in such 
sockets. 

If no other suitable plug 
is at hand, one can be 
made from a burned-out 
electric light bulb by re- 
moving the metal shell 
and filling it halfway with 
ip wax. A short wood screw 
is then set in and the bal- 
ance filled with sealing 
wax so that the head of 
—_ the wood screw wll be 
t flush with the top. This 
=, plug can be inserted with 
> a screw driver and is a 
good protection as the 
children cannot easily re- 
move it (Fig. 4). 

Some _ rocking - chairs 
tend to tip backward 
when rocked violently. A 
large rubber-headed nail 
driven into the rocker, as shown in Fig. 
5, will prevent this, if placed properly. 
Certain types of radiant gas heaters 
have only a single wire rod to hold the 
artificial coals in place, and children some- 
times will break the coal by throwing a 
toy at them. The heater can be made 
safer by inserting a section of fence wire 
in front of the coals. If the wire (Fig. 6) is of 
the type having a heavy upper strand, 
this can be inserted in place of the rod 
already on the heater. The lower end 
of the mesh can be bent at right angles 
and soldered to the heater’s base. 


CHECK 
CHAIN 
COIL 
SPRING 




















Safe swing 
for the baby 


‘CANVAS jumping swings, like that in 
Fig. 7, sometimes do not have a check 
chain or rope to prevent an accident if the 
spring breaks. This can easily be added. 
Window screens should always be so 
well installed that the children can neither 
open them nor push them out. If they 
are outside screens, fastened at the bot- 
tom with hooks and eyes, it is well to 
turn the eyes at right angles to the hooks 
with a pair of pliers. 

If the screens are of the inside type, 
sliding up and down on tracks, it is well 
to replace the wooden tracks with angle 
iron packed out either by means of wash- 
ers or a wooden strip. A hook can be 
placed at the top of the screen to prevent 
its being raised. 


and not rusted. If there seems to be any 
chance of its tearing, it can be reinforced 
with several lengths of 1% in. wire screwed 
to the frame. 








The screening itself should be strong: 





Audels Builders Guides are fully illustrated—eas 
Trade Course for the apprentice—and a 
coupon below for free examination. 
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Audels Carpenters and Builders Guides—4 vols. $6 


Inside information, Illustrated, for Carpenters, Builders, Joiners, Building Mechanics. 1600 + 
3700 diagrams; flexible; pocket size. Short cut instructions, new methods, ideas, solutogiicgienat 
systems—money saving suggestions. An easy progressive course for the apprentice. A practical daily 

helper and Quick Reference for the master worker. 
Easier and Better Work and Better Pay. To get this aid for yourself, sim- 
y fill in and mail the FREE COUPON below. 


INSIDE TRADE INFORMATION ON: 


« Tools of The Trade—How to Use The Steel Square—Saw Filing—Join- 
Ya BS Ayo, to Make Furniture—Carpenters and Builders Arithmetic— 
: to Read and Draw Plans—Snecifications—How to Figure 
Y Jobs—House and Roof Framing—How to Lay Out Work—Foun- 
dations—Doors and Windows—Stairs—Millwork—How to Paint— 
and hundreds of other subjects, covering the entiretradewith 
pictures and explanations all easy to read and understand. 
“Audels Carpenters and Builders Guides are just what every 
man needs who follows the building trade. He can learn more 
from your books than he would get a chance to learn in 
two years work.” —J. A. Manning, Lockport, N. Y. 
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Students. 


Steam— 


plain languazge.’’—W. 


Motors, and hundreds of other subjects covering 
the plumbing trade. Each point clearly explained in 
; , kc text and pictures that you can easily understand 
“‘Audels Guides are practical, easy to understand, and can be relied upon. 

F. Arminger, Annapolis, Md. 


Audels Plumbers and Steamfitters Guides—4 vols. $6 


A new set—just out! A practical, illustrated, Reference Library and Study-Course for Master 
Plumbers, Journeymen and Apprentice Steamfitters, Gas Fitters and Helpers, Sheet Metal Workers, 
4 Draughtsmen, Master Builders, Engineers and all Building Trade 
670 pages; 3642 diagrams; flexible; pocket size. 
Guide explains all the principles, advances and short cuts of the 
Plumbing and Heating trade. Contains instructions on how to 
figure and estimate jobs. ; 
out obligation, this valuable work. 


INSIDE TRADE INFORMATION ON: 


Plumbers Code—Physics—Materials and Tools of The Trade— 
Lead Work—Water Supply—Drainage— Rough Work—How 
to make Tests—How to Ari Jobs—Pipe Fittin 
Bending—Heating—Venti 





Usé FREE coupon below to examine, with- 
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They cover the entire field in 







ation wena he on 
Metal Work—Smithing—Brazing— 





diagrams; flexible; 


VOIS. forsee Roce ah bee 
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Com 


Pos explaining modern methods of masonry construction. 
‘ understand and apply. A reliable and authentic reference work 
and study-course for 
Use FREE COUPON below and find out for yourself, without obligation , 
whether this set will benefit you. 


INSIDE TRADE INFORMATION ON: 


Brick Work— How to Lay Brick— Various Bonds and Designs— 
Brick Foundations— Arches— How to Set Tile— How te Figure 
Jobs— Concrete Work— Mixing— How to Place Fortns— Rein- 
forced Work— Stucco— How to Plaster on Different 
Surfaces— Stone Masonry— How to Read Blue Prints— 
ete Outline of Steel Construction— and hundreds 
of other subjects with oy partons © pictures, text— easy to 


res re é os ass read and understand. ‘‘Audels M 
a A A a” to be had gn the subject.""—H. A. Sonnet, Corliss Sta., Pa. 


Audels Masons and Builders Guides—4 vols. $6 


A new, complete, illustrated trade reference library, for Bricklayers, Cement Workers, Plasterers, 
Tile Setters and Stone Masons. including a practical outline of Steel Construction. 1100 pages; 2067 
4 Sa 


pocket Size. 


A practical Trade Assistant 
Easy to 





Master Journeyman and Young Mechanic. 








asons Guides are the best books 





‘ Complete in one 
. handy,redleather 
4, bound volume 


Ee 












—————— - 


1040 

Pages 

2600 
Diagrams Reference 


udels Handy Book of Electricity—1 vol. $4 


Audels Handy Book of Practical Electricity, Mustrated, is a 
Ready Reference and Study Course in one pocket-size, leather 
bound book. Every engineer, electrician, mechanic and student 
will find in this up-to-date Guide the KEY to a practical un- 
derstanding of Electricity. 1040 pages; 2600 diagrams. A 
reliable authority and Helper—easy to understand. 


INSIDE TRADE INFORMATION: 


j a The entire electrical field is covered in this one volume. Here are 
some of the chapter headings: 

Wiring Diagrams—Caliculations—Machine Sketches—Main- 
‘wt tenance and 
Wiring—Storage Batteries—A. C. Motors and Wiring—D. C. Motors 
and ee ne a ee ae Ready 
mdex which gives a quick answer to every problem. 





Repair—Radio—Armature Winding—Power 





To Earn 
More— 


: Learn More 
Your B Opportunity for Advancement 
Be a GOOD mechanic. It’s more satis- 

fying. It insures you against unem- _ 
ployment. Learn all about your trade 

by easy reading of these Builders Guides. 

OUR GUARANTEE 

Examine any book published by us without charge. 


If you like it, keep it. If not, send it back. Pay us 
only if you are satisfied. No charge if you are not. 


THEO. AUDEL & CO. 











65 W. 23rd St., NEW YORK, N.Y. 
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FREE 


THEO. AUDEL & CO. 
65 W. 23rd ST., NEW YORK CITY 
OU ILUE Picase mail me for free examination 
COUPON the books marked (x) below. If I find 
them satisfactory, I agree to mail $1 in 7 
= days, on each set ordered, and to further mail $1 
: monthly oneach set until I have paid the purchase price, 
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Your Hammer 
Stand Inspection? 


Men who use 
tools to earn their 
living are apt to 
measure the caliber 
of a man by his 
hammer, for it’s the 
tool he uses most. 


The man with a May- 
dole is always proud of 
his hammer, no matter 
how hard or how long 
he’s used it. The head 
of every Maydole is 
press-forged of selected 
tool steel, the handle is 
of clear, second-growth 
hickory air-dried for 
years, and it’s put on 
“for keeps.” 


No matter what style 
of hammer you use or 
whether it’s for work or 
for use ’round the house, 
farm or garage, you'll 
find it pays to make it a 
Maydole. There’s real 
satisfaction as well as 
true econony in owning 
and using the finest ham- 
mer that over eighty 
years of specialized ex- 
perience can produce. 


Your hardware dealer sells 
and recommends ’em. Be 
sure to ask for Maydole. 
Write us for useful Pocket 
Handbook 23 “B.”’ 


THE DAVID MAYDOLE 


HAMMER Co. 


Norwich, 


New York 
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Let’s Hammer Out Some 
Copper Bowls 
(Continued from page 68) 
of jewelry making, and much of my 
knowledge of shaping the more precious 
metals was gained at the forge. 

While I was still working in the black- 
smith’s shop, I spent two summers in a 
large boys’ camp in New Hampshire as 
one of the masters, where I was to teach 
sketching and the designing required for 
the manual training course in woodwork- 
ing. It seemed rather difficult for the 
boys and for me to get down to sketching 
in that healthy out-of-door life. 


i. of the boys found an old copper- 
bottomed wash boiler. Here was 
material for us, but we had no tools save 
a pair of tinner’s snips borrowed from the 
woodworking shop. 

Selecting a pleasant spot in the woods 
near a stream, we cut down a tree, leaving 
the stump about three feet tall, and sawed 
the top square across. Then we built a 
camp fire, heated one end of an old iron 
bar red-hot, and burned a hollow in the 
top of the stump. Here was our forming 
block (Fig. 1, page 68). The campfire 
also was used for annealing; any fire or 
torch will do if it will heat the copper to 
a dull red. 

We had no forming hammer or mallet, 
so, selecting a certain branch of a beech 
tree, we cut a part of this off to make a 
natural mallet. The larger part of the 
branch formed the head; a smaller branch, 
nearly at right angles to this, made a good 
handle. One end of the head was rounded 
over by whittling. 

Those who wish to try decorative metal 
working and have had no previous expe- 
rience can easily duplicate the success we 
had in making those copper bowls. 


dS lpi hollow in the forming block— 
about 14% in. in diameter and from 
34 to in. in depth—should be slightly 
larger than the rounded end of the mallet 
or forming hammer used for the bossing 
or doming up, which is sometimes called 
“bowl raising.” Bowls of practically any 
size may be made over the same hollow, 
as the diameter of the hollow and the 
diameter of the bowl have nothing to do 
with each other. 

If the water used in the annealing proc- 
ess contains about ten per cent of either 
nitric or sulphuric acid, it is then called 
“pickle,” and its action is such that all 
scale produced by the fire is removed so 
that the copper may be scrubbed bright 
and clean. When making pickle, always 
pour in the water first and then slowly add 
acid. However, the bowl will be just as 
soft if, after being heated a dull red-hot, 
it is quenched in plain water, but the 
copper will remain dark. The fire really 
does the softening; the water cools it; the 
acid cleans it. 

Number 20 soft rolled copper is an ex- 
cellent weight for this purpose. The 
heavier weights or gages are rather stiff 
for the light tools described here. 

To cut out a circular disk from a sheet 
of copper, scribe on (Continued on page 117) 





Three Timesand | 
a Friend for Life 


Try Barbasol just 
three times—accord.- : 
ing to directions, 
You'll never use any- 
thing else for shaving, 
No brush. No rub-in. 
No after-smart. 35c 
and 65c tubes. 






4 0. 
4 Indianapolis 
4 Ind. 


I enclose 10c, 
—— send trial 
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THE PERFECT GRID LEAK 


Provides a noiseless range ¢ 
of grid leak resistance from 4 
V4 to 10 megohms. Assures } 
most effective grid 
leak resistance § 
value for all tubes. § 
Small grid conden: 
ser (0.00025) is sep-§ 
arate. Metal parts | 
nickel plated. Ones 
hole mounting. § 
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The Ideal Farm 


Engine for Pump- 





ing and All Farm Chores. The 
Engine—Sold Direct To You From Factory 


On Your Terms. 

Developes Full Power on KEROSENE, GAS-OlL, 
GASOLINE, DISTILLATE or GAS. Simple economr 
ical and trouble-proof, Equipped with WICO M 
neto, square, protected tank, die-cast bearings, 
and power regulator and throttling governor. ALL 
SIZES 1% to 30 H-P. 
FREE Write today for big, Free Catalog and 

Low Prices. Or, if interested, ask a 
Log and Tree Saws, 3-in-1 Saw Rigs or Pump Ou 


;WITTE ENGINE WORKS 
2221 Building, 


2221 Empire Bidg. IT TSBURG Ws 
2218 i 
SAN FRANCISCO, 
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ome Workshop 
Let’s Hammer Out Some 
Copper Bowls 


(Continued from page 116) 


the circle with dividers. Then cut 
out a square just inclosing the circle. Cut 
ofeach corner of this square almost up 
to the circle and finally trim the metal 
line. 

” hd your copper disk has been cut out 
and annealed by heating it red-hot and 
quenching it in water or pickle, place it 
over the forming block. Start hammering 
with the curved end of the mallet so that 
the first blows come exactly in the center 
of the disk, over the hollow underneath. 
Then move the bowl slightly to one side 
of the center and hammer around the hol- 
low depression you made first, thus work- 
ing from the center gradually out toward 
the edge of the disk (Fig. 3). Hammer in 
concentric circles, round and round, until 
you work out to the very edge. 





IX FIG. 4 are shown the various stages 
of shaping a shallow copper bowl. The 
bowl is annealed after the surface is ham- 
mered over each time. 

A simple method of making a base is 
shown in Fig. 2. The bowl is turned up- 
side down on the bench and a circle lightly 
scribed on the bottom in the center. The 
curved end of the mallet is then used to 
drive the copper down inside of the circle. 
The hammering is started in the center. 
Bowl makers usually plan their work 
so that the bowl is well hammered after 
the last annealing to leave it stiff. 

The wooden forming mallet should be 
about 1144 in. in diameter with a head 
about 4 in. long. The forming block 
may be either a stump or a block of hard 
wood held in the vise. 

The bowl may be colored if it is first 
“pickled” and scrubbed bright and clean 
with pumice powder. Coat it with turpen- 
tine or machine oil and bake it in an 
oven, taking care not to burn off the oil 
with too high a temperature. Iridescent 
colors are produced in this way, or, if the 
baking is conttnued long enough, a brown 
or gray will result. 


Hapa may be produced by having 
the bowl perfectly bright and clean, 
dipping it in the pickle, and setting it in 
the sunlight for several days. It should 
be remembered that the green so pro- 
duced is very poisonous, particularly in 
a cut. The bowl’s surface, therefore, 
should be covered at once with floor wax. 
clear lacquer, or varnish. 

Another method of coloring copper is 
to use a piece of liver of sulphur (Penta- 
sulphide of Potassium) dissolved in hot 
water, a piece about the size of a hickory 
nut to a quart of water. The clean copper 
is dipped in this solution and then imme- 
diately rinsed in cold water. This same 
solution is used to oxidize silver. 


In the next installment of his adven- 
tures in toolcraft, Mr. Thatcher will tell 
ow he set up a most complete and 
Practical home workshop in a 4 by 7 ft. 
room in a New York apartment. 
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Pays for Itself 


<  ~in Time Saved 


4, Ns Here is thenew-day means of rapid travelatlow- 
BN est cost. Direct—safe—convenient—comfortable! 
t\ aaa ; 5 ° 
eit WS Ride the Single to work—and save at least an 
A As” hour each way. Ride it on errands—and park 
RENN it in any 2x8 ft. space. Ride it into the coun- 
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Yo tn ern try —and enjoy traveling as you never have 
w,) \\ 
Yr ORNS before. All at a cost of only one cent per mile! 


Easier to ride and control than a bicycle—safe. 









ig We, As dependable as cars costing five times as 
5 4 “ es much. Easy to buy. Your dealer offers a con- 
A OE & 


venient Pay-As-You-Ride Plan. See him today. 


air ze Price, complete with 3-speed transmission and 
Wi full electric equipment, f. o. b. Milwaukee, is $235 


HARLEY-DAVIDSON MOTOR CO, 
Dept. PS. Milwaukee, Wis. 


Che 


HARLEY-DAVIDSON 
[Mewreke] Single 


it "SEE. Lee, 
the Coupon 
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STOP THAT LEAK 


WITH 
SMOOTH-ON No.1 


You can apply 
Smooth-On with radia- 
tor full or empty, hot 
or cold, without remov- 
al from the car and 
without putting inside anything that 
clogs the circulation. 

Merely roll the Smooth-On into a 
stiff putty, press it against and into the 
leak with your thumb or pack it into 
the defect with a knife blade or screw- 
driver, and scrape off the excess. The 
leak will stop instantly, and the repair 
is permanent. For a few cents and in a 
few minutes you will have avoided all 
the delays and expense of a professional 
repair job that couldn’t be any better. 

Bursted water jackets. Water jackets 
of automobile, stationary or marine gas 
engines which have developed long or 
short cracks or have even had pieces 
broken entirely out from freezing can be 
made thoroughly and lastingly service- 
able by similar repair, or by applying 
Smooth-On under straps or a plate. 

Smooth-On No. 1 can be used in a 
hundred ways in the household, and it 
often saves from $50.00 to $100.00 on 
the first job. 

Keep a can of Smooth-On No. 1 with 
your tool kit and some day when caught 
with a repair job you will thank your- 
self for your forethought. 


Sm»voth-On Mfg. Co. 
Dept. 58 
§74Communipaw Ave. Jersey City, N. J. 


Get Smooth-On No. 1 in 
7 oz., 1-lb. or 5-lb. tins at 
| nearest hardware store or if 
| necessary direct from us. 


FREE 


The booklet tells how to stop 
not only water leaks in radiators, 
bursted water jackets and at 
loose hose connections, but also 
how to stop gas leaks from the 
tank, gasoline lines and exhaust 
system, and oil leaks at gaskets 








Write for 
FREE BOOK and at cracks in crank or gear 


case. It also tell, how to make 
headlight posts, nuts, hub caps 
and boltsand grease cups stay 
tight, and shows dozens of simple 
money saving Smooth-On repair 
jobs. Sent free if you return the 
coupon, 










SMOOTH-ON MFG. CO. Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 


Tere Perr eee ee eee ee eee eee eee eee eC eee eee ee eee ee ee) 


Return this coupon for 
FREE copy of Booklet 
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Home Workshop 
. Chemistry 


Zag Simple Formulas that 
\ Will Save Time 
and Money 







NE of the most useful chemicals in 
the home workshop is benzol, a com- 
paratively inexpensive, light, mobile liq- 
uid, which can be obtained at the larger 
paint stores, drug stores or chemical sup- 
ply houses. It is rather inflammable, 
burns with a smoky flame, and boils at 
81 C. or 177 F. It mixes readily with 


alcohol, ether and aceton, but not with. 


water. It must be kept away from 
flames. 

Benzol is used as a solvent for resins, 
fats, rubber, sulphur, phosphorus and 
iodine. If stains of any of these sub- 
stances are to be removed, moisten the 
stain with benzol on a rag and rub. If 
the stain is stubborn, soak the spot in a 
small dish of benzol until the material has 
softened and then remove the stain with 
a clean rag or a 
piece of blotting 
paper. This is one 
of the methods 
used by dry clean- 
ers for the removal 
of such blemishes. 

Benzol serves 
in an emergency 
for reconditioning 
old and unfit var- 
nishes. Even the 
skins of a dried- 
out varnish may be reclaimed and made 
into a new varnish, which, when dry, will 
have characteristics similar to those of the 
original varnish. 

Such scraps and dried skins of old var- 
nish are dissolved by adding the benzol 
in sufficient quantities to make an easily 
flowing liquid. Allow the mixture to 
stand for a few hours. The resulting var- 
nish will be more or less elastic and hard 
and will dry quite rapidly. It will have 
excellent waterproofing properties and 
may be used for toys and other work that 
does not warrant the use of an expensive 
varnish. 

A varnish for metal is : prepared by dis- 
solving sufficient asphaltum in benzol to 
make a solution of creamy consistency. 
The addition of a teaspoonful of boiled 
linseed oil to an ounce, or one ounce of 
the oil to about one half pint of asphaltum 
varnish makes a more durable and flexible 
varnish, useful both on metals and on 
glass. 

For your convenience, the following 
label has been prepared for pasting on the 
benzol container. 

















Dissolving lumps of 
asphaltum in benzol 





Benzol 
(Also known as Benzene, not Benzine) CeHe 


Keep in tightly corked bottles. Never expose to 
flames. It is quite volatile and burns readily. 

As a dry cleaner it removes stains left by fat and 
varnishes. 

It dissolves thickened varnish and varnish skins 
and converts them into varnishes that have water- 
proofing properties and are suitable for a common 
grade of work. 

It dissolves asphaltum and forms a varnish for iron 
and glass. 


Absorbine |' 


THE ANTISEPTIC LINIMENT 














Will we fly to the 
Moon in 1986? 


rhe! knows! New gevelopments in airplanes one startling ie 
cp 


in the air are coming so fast no one can 


Find out bow ese marvelous machines are © builts to 
erate. Bui jodel of your own. a san 

and interesti ting y for every man o; 

(Drawn-to-S 2) ae Balding. ria + wot esiens ae show 

how to build and fly accurate odels of any 4 one ae che 

lowing famous ’p! na he for the set you 

JN Type--Curtiss Train ing 

DH Type--DeHavilland Wend ri Fiver 

N C 4--Naval Seaplane 





25c¢ 


Bleriot, Ni rt or Taube M: 
Gee Sadler <* nese Meconlane pop set, prema 
48 pp. Catalog of Model Airplanes, Parts and Supplies--6e pp. 


Ideal Aeroplane & Suppl 
163-165 Spring Street, foe a 





Pane and seen 

















A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 136 to 165. 





FREE— OUR 84-PAGE CATA 
LOGUE. FILLED WITH RADIO 


BARGAINS. WRITE TODAY 
RANDOLPH RADIO CORP. 


.180.N. UNION AV: “Dept: ‘Sin CHICAGO, 


a 


ILL 








SAY! 


O YOUR COAT AND VEST. 
6 deatios the life of your suit. 
match almost any suit. 70,000 
= is sent for your O. 
mak: All made to measure. 





i This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 6. 


LISTEN! 
A SEY, PAIR OF PANTS MATCHED 
Wwe "=a 


piece yt cloth or vest for matebing 
ACME PANTS MATCHERS 
Dept. Al2, 20 W. Jackson, Chicag? 

Enclose return postage if vest is sem 


tterns. 
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An Expert Answers 
Your Paint and 
Varnish Questions 


HEN you have a question on any 

subject relating to the use of paint 
‘and varnish in keeping your home ship- 
shape, you usually ask your hardware or 
paint dealer for help. That has made it 

ible to find out from various dealers 
what are the ten paint and varnish prob- 
lems most fre uently encountered by 
amateur painters. 

The hardware and paint store is, in- 
deed, a barometer of what the people in 
any locality use in paints and varnishes. 
| Ten hardware stores—five located in 
| yarious downtown and residential sec- 
tions of one of the large cities, and five in 


Milles 










ct Th 
nf mn 


4 
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Amateur painters ask their paint dealers 
many questions, of which the ten most 
common are answered in this article 


a 


(| ‘Wit! 
\ pil) | 


small cities and little villages—will fairly 
represent the paint and varnish require- 
ments of the country as a whole. The 
questions most frequently asked these 
dealers will represent the problems of the 
majority of paint and varnish users. 
Here are the questions, together with 
brief answers: (Two very common ques- 
tions are excluded, as they obviously can- 
not be answered on these pages—‘‘ Which 
is best for outside painting, prepared 
paint or lead and oil?” and ‘‘ Which brand 
is the best?’’) 


1. How much paint will it take to 
paint my house? 

This may be estimated by measuring 
the distance around all four sides and 
multiplying by the average height, which 
gives the square feet. Divide this by the 
covering capacity of the paint used— 
generally considered as about 300 sq. ft. 
| (2coats) to the gallon for prepared paint. 
This, however, (Continued on page 120) 
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for any set » new or old 


Now all Radio Power is in your light socket. A. & C. Kodel Tran- 


sifiers replace all batteries. 


Just plug in the wall socket and 


smooth A, B and C current flows to your receiver—gives new pep, 


new life to any set—longer range, greater volume. 


Transifiers 


create an altogether new standard of really fine reception. 


Kodel A&B Transifiers 


Are vastly different and superior to so called power units. Tran: 


sifiers consume current only while you operate the set. 
lower maintenance cost. 
operate both A and B Transifiers. 


Much 


Less than one half cent per hour to | 
You may purchase both A and 


B or either model separately from your radio dealer. 


MODEL 10 
‘*A”? TRANSIFIER 
Supplies constant 2, 4, or 
6 volts ‘‘A’”’ wer to sets 
using up to 10 tubes. Ab- 
solutely no hum, noise 
or interference. 


Price without 
bulb . .. . $42.50 


MODEL 61 
“B”? TRANSIFIER 
Smooth, powerful, noise- 
less ‘‘B’’ current for sets 
up to 6 tubes. 22)4 to 90 
volts. 
bulb “= . $28.50 


MODEL 10 
“Pp”? TRANSIFIER 

2214 to 150 volts ‘‘B”’ power, 
4 to 10 volts ‘‘C’’ power. 
Constant uniform current 
to supply -any size set. 
Will operate power tubes. 
Price without 

bulb . . . . 942,50 


literature describing Kodel A and B Transifiers, 
will be mailed free on request. 


‘*Behind the Scenes in a Broadcasting Station’’, 
an interesting, 24-page booklet, together with 


© 


DEALERS: Write for particulars on 
Kodel Radio power devices. 


500 EAST PEARL ST. 


THE KODEL RADIO CORPORATION, cincinatto., v.58. A 


Owners and Operators of Broadcasting Station WKRC 


Battery Chargers 
pa Units 





KODE 





Radio Receivers 
Loud Speakers 


Power SPECIALISTS Since IQI2 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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CORONA! 








THE PERSONAL WRITING MACHINE 





In AN HOUR, WITH CORONA, 
you can clean up the fag end of a day 
— and every word you write is clear, 
legible, neat. 


If you haven’t a Corona’ in your 
home, ask the local Corona dealer 
to see our standard keyboard model; 
or just clip the coupon below. 


Corona has all these 
modern features: 


The keyboard has four rows of keys— 
the same as office typewriters. You don’t 
have to shift for figures. 


Instead of a six-yard ribbon, Corona’s 
automatically reversing two-color ribbon 
is twelve yards long. 


The large self-spacing carriage return 
lever is right up where you want it for 
quick action. Corona is the only portable 
with a real variable line spacer. There is 
also a convenient stencilling device. ° 

Corona has a shift key on each side. 
Back spacer and margin release are con- 
veniently located on the keyboard. 

You can see what you are writing with- 
out moving your head an inch. The visi- 
bility is perfect—and at right angles to 
vision. 

The type bar action operates on exactly 
the same principle as that employed on all 
the best full-size machines—the type 
comes up to strike the paper. 

The full-width carriage takes a No. io 
envelope—just like any office machine. 

Over 700,000 Coronas, more than all 
other makes of portables combined, prove 
Corona’s durability. 


MopELs AND PRICEs 


The price of this standard keyboard 
Corona is $60 with case. Other models at 
$50. Special keyboards available for all 
foreign languages and technical writing. 
Dealers will accept used typewriters as 
part payment. 


Mail this today 


- 
| LC Smith & Corona Typewriters Inc | 
718 E. Washington St., Syracuse, N. Y. 


| Without obligation to me, please send me | 
| latest information about Corona. | 


Name 
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Your Paint Questions 
(Continued from page 119) 


is only approximate, as some makes of 
paint cover more surface than others, 
and conditions of the surface differ. 

Where lead and oil are used, 100 Ibs. 
white lead, 44 gals. linseed oil, 1 qt. tur- 
pentine and 1 qt. drier will make about 8 
gals. of mixture capable of covering 300 
sq. ft. (2 coats) to the gallon (when the 
priming coat is properly thinned). This 
also is only approximate. 

Allowances should be made for gables, 
bays and other projections. For the trim, 
cornices, and so forth, about one-sixth as 
much paint is required as is needed for 
the body. 


2. How much material will it take to 
paint, varnish, stain or enamel a room? 


Ascertain the square feet of surface. 
Divide this by the covering capacity of 
the material used. In estimating the area 
of ceilings or floors, simply multiply the 
length by the width. For walls, multi- 
ply the distance around the room by the 
height, and subtract 15 sq. ft. for each 
average sized window and 21 sq. ft. for 
each average door. For standing wood- 
work, the doors will average 21 sq. ft. 
each; window casing and sash about 10 
sq. ft., and baseboard about 2 sq. ft. 
per running yard, but all may readily be 
measured exactly. 

Flat wall paint, as a rule, covers about 
300 sq. ft. (2 coats) to the gallon on hard, 
smooth plaster, about 250 sq. ft. on rough 
or very porous plaster, and about 350 sq. 
ft. over previously painted walls. 

Stain usually will do from 500 to 600 
sq. ft. (1 coat) to the gallon. Enamel and 
enamel undercoater will ordinarily do 
about 350 to 400 sq. ft. (1 coat) to the 
gallon. These figures are based on aver- 
age surfaces and average conditions. 


3. How should I enamel the bath 
room woodwork white? 

If it is to be done over a previously 
enameled finish, simply sandpaper the 
surface to cut the gloss and apply one coat 
of enamel; if necessary, apply two coats, 
sandpapering between coats. If over 
new woodwork or previously varnished 
woodwork, build up a foundation with flat 
undercoater. The following produces a 
good finish: First coat, undercoater; 
second coat, half undercoater and _ half 
enamel; third coat, straight enamel. If 
found necessary, apply another coat of 
full enamel. 


4. What should I use to paint the 
kitchen and bath room walls? 


Kitchen walls are subjected to such 
greasy fumes and deposits from cooking 
that regular flat wall paint becomes soiled 
quickly and is difficult to clean without 
streaking. Semi-gloss wall paints are to 
be preferred. Where these are not avail- 
able ready prepared, a very pleasing semi- 
gloss finish can be obtained by mixing equal 
parts of flat wall paint and varnish. Many 
also like a full enamel finish, the porce- 
lain-like surface of which may be most 


™ New Kil 
OW 
+50 


Reduction Applies to Entire Line 











Douglas MacLean says; You 
cant beat a Lyon &Healy 


saxophone for tone or for | 
ease of playing! | 





“I’ve heard ’em all and I can tell the 
difference with one ear. The Lyon & 
Healy issome sax!’’ Doug’sown words, 
Douglas MacLean, Famous Players 
film staris an amateur musician—bat 
he knows real music when hehearsit, 
He has found, too, the secret of pop- 
ulsrity— knowing how to do i 
vy = Doug, you be tog n our sii 

instrument easy to finger, easy to 

clear, loud and mellow. The chong 
professional musicians, also, because 
of its — itch, accurate 
ment, beautiful finish. 


Discover for yourself the of our 
special **Easy to pay while you 

by mailing the coupon today, 7 
friends, fun, money are yours when 


a Lyon & Healy Saxophone, Let 
learn quickly, easily But act now 


LYON & HEALY 


59 E. Jackson Blvd. Chicago, lll, 
Everything known in Music 
illustrated hook: 
Send for your FREE 


SS (/\, Mail the coupon 


today! 
LYON & HEALY, Inc 


: Factory Sales 
59 East Jackson Bivd., Chicago. Division 
Please sendme FREE, your remarkeble new Saxophone 
Book, and full details of your special ‘‘Easy to pay while 
you play”’ offer. 














The real facts about 
saxophone playing. 
its opportunities ~ 








Name 














State 











HUNDREDS OF AGENTS 


Pocket S110 A Week 


New adjustable feature makes Fits-U 
Caps fit any head tage A 
fit always. 36 snappy sty 
binations. Finest hand tailored work- 
manship. Amazingly low price. Every 
man and young man wants one of these 
new stylish cans All you do is take orders. 
No experience necessary , Big commissions 
daily in advance. : 

Selling Outfit FREE / 

Hundreds of others make $110 a / 
week showing this wonderful Fits- © 
U Adjustable Cap. We furnish, 
complete selling outfit FREE. 


A perfect 
color com- 


Write immediately for it—also for \ 
full details about the FREE cap 
we give you 





easily cleaned. (Continued on page 121) 


FITS-U CAP CO., Dept. SM-10, Cincinnati, O. 
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With Amazing New Cap| 
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“Shilpisita 
Your Paint Questions 
(Continued from page 120) 


For bathroom walls, flat wall paint 

ves satisfactory service for a reasonable 

of time, but a semi-gloss or enamel } 

fnish will keep looking well for a longer 
period of time. 


5. How should I refinish my floors? 


If in good condition, simply scrub out 
all dirt, sandpaper to cut the gloss, and 
apply one or two coats of floor varnish. 

If worn clear down to the wood and 
discolored to a grayish, weather-beaten 
color in spots, these places should be 
bleached with a strong solution of oxalic 
acid and boiling water. Paste filler then 
should be applied. Cracks, if any, should 
be filled with the paste filler or with a 
regular crack filling preparation. If there 
js an apparent difference in color between 
the worn spots and the rest of the floor, a 
coat of varnish-stain should be applied 
to these places of the proper shade to 
pring them up to the color of the rest o: 
the floor. Then one or two coats of clear 
varnish should be applied over the entire 
floor. The addition of a small amount of 
varnish-stain to the clear varnish (not 
over a quarter-pint to a quart of varnish) 
will color the varnish slightly and tend to 
hide any slight variations in color. 





6. How do you refinish a table (or 
other piece of furniture) ? 


This is a query that usually requires 
some questioning on the part of the paint 
man to bring out just what is wanted. 

Suppose a table finished in golden oak 
is to be done over in a walnut finish. The 
only way to produce a job that will equal 
the original finish is to take off the old 
coating to the bare wood, and build up a 
new finish, using the same methods used 
in the furniture factory. A very satis- 
factory job can be produced, however, by 
sandpapering the old coating and apply- 
ing a coat of walnut varnish stain, fol- 
lowed by a coat of clear varnish, either 
gloss or dull finish. 

Perhaps a table that is badly checked 
has to be refinished. When a varnish fin- 
ish has checked (developed a network of 
small cracks) there is no way to elim- 
inate the checks without taking off the old 
coating: Nevertheless, they can be rend- 
ered much less noticeable by sandpaper- 
ing the surface well and applying two 
coats of varnish. The varnish must be 
tubbed down with fine sandpaper between 
coats. The first coat fills the checks to 
some extent, although it tends to mag- 
nify them at the same time. ‘The second 
coat obscures the filled checks. The 
second coat may be either flat (dull finish) 
varnish, or gloss varnish. 


7. What type of paint should I use 
for metal? 


House paint can be used directly on all 
metal surfaces, with the exception of gal- 
vanized iron, which is of a greasy nature 
and must first be coated with a special 
galvanized-iron primer. There are, how- 
ever, metal protective paints on the market 
that are preferable (Continued on page 122) 
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Turned Down Again 


—perhaps it’s comedones* 


OT a single dance with her. 
How he envied the other men 
as they gaily whirled her ‘round the 
floor! Somehow he was always 
“just too late.’’ He suspected she 
was purposely declining his invi- 
tations. But, never for a moment 
did he guess that the reason was 
. comedones. 

A great many young men suffer 
from comedones . . . commonly 
called blackheads. Skin can’t be 
clean-looking, fresh, wholesome, if 
these disfiguring formations are 
present. 

What’s more, you may not even 
be conscious of comedones. But your 
friends notice them. You may won- 
der why invitations become fewer 
—why friends—girls in particular 
—seem to avoid you. You may 
never guess. Perhaps it’s comedones. 

Pompeian Massage Cream helps 


you overcome comedones. It gives 
you a clean, clear, ruddy complex- 
ion. It gets into the pores where 
comedones form, rolls out all dirt 
and oily secretions, and stimulates 
a healthy circulation, keeping skin 
clean, pores open. 


Try this treatment 


After you shave, spread 
Pompeian Massage 
Cream generously over 
your face—and rub. Con- 
tinue to rub until the 
cream rolls out. Note 
how dark the cream 
looks. That’s the dirt 
that was in your pores. 
No need to have a dirty 
skin. Don’t let come- 
dones form. Use Pom- 
peian Massage Cream 
every day. It means a 
healthy, wholesome 
skin. It means more joy 
in living. 





Use at Home 
after shaving 
To get full pleasure and 
benefit, use Pompeian 
Massage Cream regular- 
ly at home after shaving. 
Your face will feel and 
look like a million dol- 





* WHAT ARE COMEDONES? (pronounced com’e-d5nes) 


(Dictionary definition) 


lars. For sale at all 
drug stores. 


A small plug or mass including the excretory duct of a sebaceous gland, occurring fre- 
quently upon the face, especially the nose, and consisting of retained semi-liquid gland- 
ular secretion or sebum. The outer end is often dark or black, due to accumulation of 


dust and dirt; hence it is often called blackhead. 





SPECIAL INTRODUCTORY OFFER 
Vy of a 60c jar—for only 10c 


For 10¢ we will send a special 
trial tube containing one- 
third of contents of a regular 
6oc jar of Pompeian Massage 
Cream. Trial tube contains 
sufficient cream for many de- 
lightful massages. Positively 
only one trial tube to a family 
on this exceptional offer. Use 
the coupon now. 





© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 


Cut off, sign and send 





THE POMPEIAN LABORATORIES 
Dept. 52, Cleveland, Ohio 


Gentlemen: I enclose a dime (1oc) for a special trial 


tube of Massage Cream containing % of a 6oc jar. 
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GIG swiars5.0c. ce 0'cc an nedecs,cevep ates sesuaeeieed 

















CHe puts the PEP 
in the party 


He’s indispensable! this popu- 
lar fellow who puts the pep in the 
party with his sweet singing 


Boesch 
True Tone Saxophone 


You, too, have a natural desire to produce 
music. “Oh! If I could only play some in- 
strument” you have said to yourself. Then 
you have thought of long hours of practic- 
ing scales, with possible failure in the end, 
and you have been afraid to try. Listen! 


You Can Teach Yourself 


If you can whistle a tune, if you can beat 
time, you can learn to play the Buescher 
Saxophone, Easily! You can teach yourself, 
at home, in a few evenings. Three simple 
lessons given on request with each new 
Saxophone start you. You learn scales in 
an hour and start playing tunes in a week. 
Your progress will astonish and delight 
you and surprise your friends. 


Try Before Buying. Easy Terms 
Take home with you any Buescher instrument, 
Trombone, Cornet, Trumpet, Saxophone for six 
days’ trial. Test it. See what you can do with it. If you 
like it, pay a little each month. Play as you Pay. Sat- 
isfaction guaranteed. Send for beautiful free catalog 
of any instrument and details of trial and payment 
plans. No obligation. Do this today. 

BUESCHER BAND INSTRUMENT Co. 

Everything in Band and Orchestra Instruments 

1730 Buescher Block Elkhart, Indiana 


The Story of the 
SAXOPHONE 
tl ” Buescher "en 

to learn to play. In it you 


ill find the first lesson chart. 
You must have this fine book. 


ec 
BOOK 


Clip the Coupon NOW! 








U puescHER BAND INSTRUMENT CO. 806A | 
|... "1730Buescher Block, Elkhart, Indiana. 
Gentlemen: Without obligating me in any way please 

‘ strument checked below. 


send me your free literature. I am interested in the in- ] 
{ Saxophone[} CornetQ) TrumpetO) Trombone] TubaQ) | 
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Your Paint Questions 
(Continued from page 121) 


when they can be obtained. Flat wall 
paint can be used on radiators and heated 
metal surfaces with good results. 


8. What kind of paint should I use 
on stucco and concrete buildings? 


Specially prepared concrete building 
paints are made for this. One of the prin- 
cipal requirements is an exceptionally 
large amount of liquid vehicle (oil and 
turpentine) on account of the extremely 
porous nature of these surfaces. First, 
the surface must be entirely free from dirt 
and particles of sand. Second, any salts 
or efflorescence should be scraped off. 
Third, the surface should be washed with 
a solution of zinc sulphate and water, 
mixed in the proportion of 3 lbs. zinc 
sulphate to 1 gal. water. This should 
be allowed to stand three or four days 
after application to give the water in the 
solution a chance to dry out, as the surface 
must be thoroughly dry when the paint 
is applied. 


9. What should I use on concrete 
floors? 


Concrete floor paint is made ready for 
use. The first coat should carry a large 
amount of turpentine to satisfy the 
absorption demands or be mixed with a 
varnish mixing size to seal the porous 
surface. 


10. How isa dull finish produced? 


The finest dull finisnes are produced by 
rubbing with pumice stone and oil. This 
is a slow and, therefore, costly process, 
and the majority of dull finish effects 
today are produced with flat varnishes. 
These are applied the same way as any 
other varnish. Unlike most varnishes, 
however, the can should be shaken vigor- 
ously, or the material stirred just before 
using, as the flatting ingredient has a 
tendency to settle. 

The most beautiful effects are pro- 
duced when the flat varnish is applied 
over a full lustrous coat of gloss varnish. 
The finish may be vanied from dead flat 
to semi-dull by the-addition of a small 
amount of gloss varnish to the flat varnish. 
—Berton Ettior. 


Next month—the wonders you can 
work with colored enamels. 








Our family scale 
Rubber Feet caused numerous 
for Scales scratches on a few 











tables upon which 
it was used before 
I prevented fur- 
ther damage by 
fastening four 
pieces of bicycle 
tire tread to two 
wooden blocks and 
screwing the 
blocks beneath 
the bottom as 
shown.—H. A. Gus71arson. 


WOODEN, BLOCKS 


PIECES OF BICYCLE 
TIRE TREADS 
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Better Flashlights 
ES; yea flashlights and 


batteries provide a most 

economical service for 
night-time emergencies, when 
to be without safe, controlled 
light may mean serious accé 
dents, delay and certainly 
much inconvenience. 

You will find many sizes and 
designs in the Burgess selec 
tion. Handsome metal or fibre 
cases, short-circuit proof and 
dependable in all weather. 

Burgess Flashlight Batteries 
fit all makes of flashlight cases 
and their service reflects the 
same craftsmanship and skill 
which has earned world-wide 


recognition for the Burgess 


Radio Batteries. 


Burcess BATTERY ComPANY 


GenerAt Sates Orrice: CHIcAGo 


Canadian Factories and Offices: 
Niagara Falls and Winnipeg 
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CLOTHESLINE 
Prop f or a props of the com- 
Clothesline mon homemade 
variety, with a V- 
notch in the top, have a habit of 

ing and allowing ~ wash to sag. 

id this, it is merely necessary to 

5 a tt holes at the top of the prop and 


CLOTHES PIN 
4 
{\\) 


HOLE 
=—cioTnes Line ( prop 


Aclothespin is pressed into the upper hole 
to prevent the clothesline from slipping out 








eee 





Mi 








i \ fi 
f | MICLOTHES LINE 
" Y /f/ Hoe 





make two saw cuts through them as 
shown. When the prop engages the line, 
aclothespin is slipped through the upper 
hole to prevent the line from slipping 
out,—Marcuerrite B. Spreen. 





R THE HOME worker 
ack f or who does much 


Mold ings woodwork has dif- 
ficulty in keeping 
his cellar shipshape. An aid in doing this 
for the man who is always undertaking odd 
jobs around the house is the molding 
rack constructed 
as shown. It re- 
quires only 
two boards for up- 
rights and odds 
and ends of scrap 
lumber. On it may 
be stored moldings 
and miscellaneous 
pieces of small di- |f 
mensions. Every- |. 
thing is kept visi- 
ble, accessible and 
orderly by thisvery 
simple and easily ‘ 4 
made arrange- For holding your usable 
ment.—R. M.S. odds and ends of wood 





























a BroxkEN heatin 
Repairing wires in Ae 
Heating Wires | toasters, stoves 
and similar appli- 
ances often may be repaired simply by 
gripping the ends between two washers, 
which are held together by a small bolt. 
Bolt and washers small enough for this 
purpose can be 
found in toy struc- 
\ tural steel sets 
-- WASHERS Which, by the way, 
>’ often will furnish 
. ‘ repair parts for 
\ ‘a= work about the 
HEATING WIRE house, when they 
The broken ends are are needed in a 
thus bolted together hurry.—W. J. E. 














To mpRove badly worn cork linoleum, 
scrub it with warm water and a mild 
Scourmg powder and, before the surface 
dries, rub thoroughly with medium steel 
Wool. Then apply two coats of floor 
Varnish or wax. 
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Remington 


Portable fir 
maximum speed = 
and portability f£ 
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fim Remington Portable is 
faster than human fingers. It 
is ready to work anywhere—every- 
where. It isa born traveler. Small, 
light, unobtrusive, it is todzy a 
necessary part of the equipment 
of those who travel—for business 
or pleasure. 

Take the Remington Portable with you wher- 
ever you go. It is the smallest and lightest portable 
typewriter with four-row standard keyboard. It 
has the greatest capacity for work. It isincompara- 
ble for strength and durability. It is the recog- 
nized leader—in sales and popularity. 

Send for our booklet, “Fer You—For Every- 
body,” to Department 67. . 

Remington Portable can be py~chased on terms 
as low as $5 monthly. 





Remington Typewriter Company 
Weighs 8'2 pounds net 374 Broadway, New York 


Canceled cons Branches and Dealers Everywhere 


only 4 inches high Remington Typewriter Company of Canada, Limited 


68 King Street, West, Toronta 


A Machine for Every Purpose Al 


Remington-made Paragon Ribbons and Red Seal Carbon Papers always make good impressions 
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Adjusted to the Second; Adjusted 
_to Temperature; Adjusted to Iso- 
chronism; Adjusted to Positions; 21 
Ruby and Sapphire Jewels; 25-year 
Gold Strata Case; Your —. st 


Dials (Including Montgomery R 


Dial); New Ideas in Va Case 
ae el OT RNB RAY Si TASS 
Santa Fe Special 
# We will send this famous watch, express 
prepaid, for you to examine, to inspect, to 
admire, to approve without one penny ad- 
vance payment. Examine the watch and be 
convinced it’s the best watch buy you ever 
saw. Just a small payment down, the balance 


in easy MONTHLY payments. You use the 
watch while paying for it. 


Save 1-3 to1-20f Your Money 


By purchasing this Famous Santa Fe Special 
Watch. Not only are you saving money 
from the present day prices of watches, 
but you can still secure the ‘‘Santa Fe Special’”’ 
Watch at the same low prices and terms that 
have made our watches famous. 


Ladies’ Wrist Watches 


Artistic, dependable ladies’ wrist watches 
—perfect timepieces, beautiful hand-engraved 
cases in white or green gold. Send for New 
Watch Book and see the new shapes and de- 
signs. Sent on approval and sold on payments. 


Write for ‘‘Santa Fe’’ Watch Book 


Clip the coupon, fill out and receive the 
FREE WATCH BOOK just off the press. 
All the newest watch case designs in white 
or green gold, fancy shapes and thin models 
are shown. Read our easy payment offer. 
Wear the watch 30 days FREE. Watch sent 
for your examination and approval without a 
penny down. Nothing to risk. See the 
watch before you buy. 





Write for New Book Today and Select Your 
Watch. Mail Coupon. 


Santa Fe Watch Company 
A-80 Thomas Building, 
Topeka, Kansas 
(Home of the Great Santa Fe Railway) 


A Limited Offer! 
With every Santa Fe Special, a 
beautiful gold chain or strand of 
exquisite pearls. Write while 
offer lasts. 
PON 
> Santa Fe Watch Company, 
A-80 Thomas Building, Topeka, 
Kansas. , 
Ky Please send prepaid and without ob- 
ligation your New Watch Book Free, 


oY explaining your ‘‘No Money Down’’ 
Offer on the Santa Fe Special Watch. 








& 


Men in every walk of life 
now wear Strap Watches 


Days’ Free Trial 


Start a Big Profit Makin 
3 Business . = a ya 


0 
**One day Battery C . uir Sat 2 
small space and pr: \ 
$150.to $300 —— 
b 





See New Financial Department 
on Page 4—Front Section. 











Tells how you can make big money 
in world’s newest and greatest 
field. Presents lifetime oppertunity 
in Radio. Right now we want live 
agents and deaters ‘ 
in every locality; up 


ow! 
S. CO. Box P10] Troy, Ohio 


TOOL CHESTS 


FOR PARTICULAR MEN 
Toolmakers and Ma- 
chinists will find the 
right Case in our 


FREE CATALOG 
Send for it TO-DAY. 


H. GERSTNER & SONS 
534 Columbia St., Dayton, 0. 


and necsnseries and amazing 
a F offers-all free. Write today. 


gooey rag RADIO CO. 


1404 Walnut St., Kansas City, Mo. 







































































Old Bill, machine 
shop foreman ; 


COLD chisel, hammer and file are 
tools enough to test a man’s me. 


chanical ability. Observe how he 
grinds the chisel, holds the file, and 
swings the hammer. 


The ability to adapt himself quickly 
to varied conditions and circumstances 
is another indication of a first-clagg 
workman. 


Good mechanics, too, never grumble 
about the shop or the tools with which 
they have to work. 


They’re sure they’re right before go- 
ing ahead, and they know what to do 
without being told. 


Show an interest in the young ap- 
prentice and help him whenever you 
can. 


It is inevitable that errors will creep 
into a complicated machine drawing, 
so don’t be too harsh in criticizing the 
draftsman—he’s human like yourself, 


Don’t try to grind your personal 
‘‘axe’’ in this shop, or in any other. 
Gages should be kept clean and han- 
dled carefully. 


It is becoming more and more the 
custom to establish ‘‘standard time” 
for work to be performed in the ma 





chine shop; standard time is merely the 
shortest possible time in which a i 





can be done. 


Quick Acting Jig for Drilling 
Uses a Wedge as a Clamp] 
OR drilling 


cross holes in 
round stock, the 
jig illustrated, 
which employs a 
wedge for clamp- 
ing, allows rapid . 
work. The blank 
is inserted and the 
wedge tightened 
byahammerblow. (im 
Striking the other 
end of the wedge 
— the piece. 


The drilling jig 


— 
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{What do You have to say 


when you are with interesting people? 


“ 


} 


es 











‘1 Can you hold up 
: ° 

al] your end in a 

c general conversa- 
‘|| tion—or are you 

“| tongue-tied when 


with people? 





ble : 

ich Arter the weather has been dis- 
cussed and exhausted it is only the What Worth-While People — been re es probably 
well informed man—the good talker Are Talking About will ever want to know about science. 
$0- h hold the attention and in- oe You are assured of the accuracy of the 
id a rs : Today the most entertaining, the most fas- answers in THE Pocket Guile To SciENcE, 
* terest of his friends. —- subjects 7 those that deal with as it was edited by Dr. E. E. Free, who 

i applied science—radio... aeronautics... has a remarkable genius for condensin 

Beyoody envies 7 good talker. You the automobile; new discoveries in health the known facts about the world we live in 


p-|| know from experience the bigadvan- |, evolution... electricity. into short, easily remembered paragraphs. 


ou|} tage the man or woman has whois an i ial 
: jects that intelligent peo- 
easy, fluent talker. In every-day life ple are thinking and talkingabout. These are SPECIAL OFFER 
men and women who have this per- __ the things the worth-while men and women Tue PocxerGue To Sciencz is not forsale. 
'| sonal advantage are popular—sought. of your town or city are discussing. It “4 included, —— any extra charge, 
bs after. And in their trade, business or To make it possible for you and the other bcafietg seared scription to Poputar 


profession they are the ones that get thousands of men and women who feel the 
to the top urge to keep up with the important things 


scientists have definitely established and the : 
“4° : : : ; leaves off. THE Pocxer Gume gives you all 
al The valuable ability of being able —_ newdiscoveries that they are making we offer chat the scientists dueedisenvenelliania 


to converse smoothly, naturally and you Tue Pocxer Gurr To Sctence and 14 right now— Popuar Science Montn ty will 


. . i CIENCE M —all , ~ : rc 
n-|| with full confidence is based on hav- tg slg ig sates of P Risgoaty Th give you all the important, interesting and 


ing at your command a fund of Montuty would cost you on the newsstand. "°W discoveries of science for the next 14 


s months. 
°n paige apc interest to Tue Pocket Guide To SciEncz is written in It takes over 300 articles and pictures 


simple question-and-answer form that edu- _ every month to tell the readers of PopuLar 
cators have found to be the most effective | Science Montuty all that has happened in 
way for telling the known facts on a specific _ the scientific, radio, mechanical and auto- 
subject. Inthis one brilliant book of 284 pages _ motive fields. 


Your Name in Gold on this Wonderful Book 


THE POCKET GUIDE TO SCIENCE isbound MONTHLY (regular price by the month would 

in beautiful flexible fabrikoid. Wewillstampyour be $3.50) with THE POCKET GUIDE TO 

name in 22-carat gold on the cover of THE POC- SCIENCE—all for $2.95, plus the few cents’ 

KET GUIDE at no extra cost to youif youusethe _ postage. 

coupon below immediately. If you are already a subscriber to POPULAR 
We extend to you the Special Offer of a 14. SCIENCE MONTHLY, we will extend your 

months’ subscription to POPULAR SCIENCE subscription 14 months if you accept this offer. 


SEND NO MONEY 


Send no money, just the coupon. If within 
10 days after you receive the book and 
magazine you decide that you are not 
satisfied in every particular, you 
may return them, and your en- 
tire payment will be refund- 
ed promptly and without 
question. Could any 
offer be fairer? 


Poputar Science Monruty “carries on” 
from where Tue Pocket GuwweE To SCIENCE 


aS 








































Popular Science Month} 
250 Fourth Avenue, New Yor 
I accept your offer of Tue Pocxer Guipe To 
Science and a 14 months’ subscription to Popu- 
LAR SciENcE Monty. I will pay the postman $2.95, 
plus the few cents’ postage when he delivers the Poc- 
ket Guipe and the first issue of PoputarR ScteNcE MONTHLY. 
If the book and magazine are not fully satisfactory to me, I will 
return them within 10 days and you are to promptly refund my full pay- 
ment. Please stamp my name in gold on the Pocxer Guipe To SciENcE. 
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Less furnace drudgery— 
warm rooms—no draughts— 
smaller coal bills— 

heat evenly distributed— 
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CROWN FUEL SAVER 
indy R ) HOT 
\ >< WITH GASES OVER 
‘cd (SNS Fiance FIRE BED- 


SAVES 20% of FUEL 











The saving of 20% of fuel is but 
one of the advantages of the 
Crown Fuel Saver. Users praise 
it for many other reasons. 


One user likes the Crown because 
it keeps his wife from shoveling 
coal during his absence. This 
man tends the fire in the morn- 
ing, and it does not have to be 
touched again until evening. 
Another use: finds he can burn 
lower grade coal, get as much 
heat—and make a double money- 
saving. 


Still other users find that the Crown 
.does away with smoke, coal gas, and 
clinkers—lessens the amount of ashes— 
and sends a glowing warmth thru every 
room in their houses. 
It will pay you 
to learn about the Crown 
—indeed it will pay you to order one 
now, and place it on your furnace door 
ready to give you its benefits when the 
cold weather sets in. You can’t lose— 
_for we absolutely guarantee that the 
Crown must save at least 20% of the 
coal you ordinarily use—or we will re- 
fund its purchase price. 
Proved by 11 years’ use 

The Crown fits the feed door of any 
furnace or boiler—home or industrial 


—tequires no regulation as it works 
automatically. 


Write today 


¥f you went reai comfort this winter, smaller 
coal bills, and less furnace worries, write for 
full details and special low price of Crown with 
money-back guarantee. 


CROWN FUEL SAVER CO. 
110 N. 10th St. Richmond, Indiana 


Distributors wanted—Men who seek a solid business 
connection and a steady income, write today. Wonder- 
ful opportunity as there is a Crown Fuel Saver or a 
Smoke Preventor to meet the needs of any heat pro- 
— plant from the parlor Aroola to the largest powe" 











Shop Wietinods 
Making Glue Stick 


(Continued from page 70) 


had two or three different foremen,as the 
superintendent thought that the man in 
charge was at fault. The wheels some- 
times would give out in a half hour, as 
the work was hard on them. All kinds 
of stunts were tried to overcome the dif- 
ficulty; many different kinds of wheels 
and glue, were bought, but without re- 
sults.” 


“There is more to this glue problem 


than most of us think,” chimed in Bill 
Hart. 
about it myself, as I’m working on a small 
pattern at home and‘ must admit that I 
don’t know much about glue.”’ 


“T’d like to know a little more 


“Well, so far as gluing at home goes,” 


Peters remarked, “I don’t believe you can 
do better than use the best obtainable 
grade of liquid glue. I'll tell you why. 
You don’t have to bother about soaking 
it, heating it, keeping the gluepot clean, 
and making it up fresh every time you 
want to use a little glue. The liquid glue 
is always ready and if it is used properly, 





Glue uniting two wood surfaces enters the 
open cell cavities and clinches the joint by 
millions of tiny barbs and anchors, as 
indicated in one place by the arrow. This 
is an enlarged section through a glued joint 
of plywood—two pieces of wood with the 
grain of one running at right angles to the 


grain of the other. This photograph has 
been furnished by the U. S. Forest Service 


and especially if a thin sizing coat of the 
glue is applied to the parts a little before- 
hand, it makes a joint that is as strong 
as the best hot glue. Then, too, you have 
more time to get the joint just right with 
liquid glue; with hot glue you have to 
work like lightning or it becomes chilled. 


“To get back to this foreman I was 


telling you about—he certainly knew 
where to look for the trouble with those 
polishing wheels, and it didn’t take him 
long to straighten them out. The super- 
intendent of the shop was hard to con- 
vince at first and the new man—his name 
was Jim Williams—had difficulty in get- 
ting him to.change his methods. Williams 
threatened to quit unless he was given a 
chance to prove his claims, and finally the 
big boss gave in and let him show what 
he could do. 
heard, they will never change back to the 
old methods.” 


From all accounts I have 


**What was the trouble?”’ asked Hart. 
“Why, the whole secret was in the glue 


and the way it was handled. Williams 
fixed up a room in one corner of the shop 
with partitions and had it ventilated so 
that no drafts could come through the 
room while working with the glue. 


“The shop (Continued on page 127) 



















NEW tarne 100} 
9in. x 21, ft.3 1112 in. between centers 

No. 20-B is our regular Quick 
Change Gear Lathe stripped of all B 
extras that are not needed in the E 
small shop. Can be furnished with B 
3,314 or 4 foot Bed—alsoCompound & 
Rest and Long Legs at slightly extra & 
prices. : 


Can Do All This Work 


— Turn Commutators, undercut 
Mica, turn Pistons, can be fitted with E 
6-in. Chuck, will bore, drill, etc.,can 
also be fitted with our draw-in chuck & 
attachment, capacity of Collets0 to E 
¥% inch. Write for Folder No. 20-5, & 
= Easy Payments if Desired = 
SOUTH BEND LATHE WORKS 32 
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Jewelers BROS.& CO. Est.i858 


DIAMONDS WATCHES) 


Genuine Diamonds Guaranteed 7 
CASH oR CREDIT 





Our reputa- ; = . Selene 
tion I ur “4 

sateguara Diamond Now! or money back 
We im Diamonda direct from Europe and éell direct to you 
mail—this is why we can deliver to you somuch more value for your! 
money. J em selected! by xpos for superior quality, 

. our o ort i 
de 3. CREDIT TERMS—Pay 10% down and bakaese in weekly, 
semi-monthly, or monthly payments. All goods delivered o j 
payment, DIAMOND BOOK FREE(—Our big new Catalog. 
over 2000 amazing bargains. Write today for your Copy. 


17-Jewel Ge 


























ug Elgin= Jp 
No.18S- ir i 
Greengold, # uy 
- peer Elginwatch; f F 
Wrist Watch—14-K white gold, 25-year quality f bY 
band wed case. Fancy wi anes l2sizesgilt fF 9) 
gue, Sven dial, High Freie es ienand ice fe 
ewel movem . ° ny 10" i q 
down and $1.00 a ro eh 9 


. 824 — The 
@**Elite’’ 18-K 
whitegold$7.50. 
All Platinum, . With 3 Diamonds, : 5 Dia- 
monds, $7037 Soave, tee COlaneate “Gabspeue. 
rounded by iamonds, $200. ‘ 
LOFTIS BRUS. & CO, 2sto>lighed 1854 — Stores 
Dept. E-871 108 N. State St., Chicago 


ee 
“DON'T SHOU I 2 7 
{ s¢ 
I've a pair in 


my ears now, but they are 

invisible. I would not know 
Thad them in, myself, only 

that I hear all right.’ 


The Morley Phone for the 





**T hear you. I can hear now 

as well as any body. ‘HOW?’ 
With THE MORLEY 
PHONE. 










is to the ears what 
glasses are to the 
eyes. Invisible, 
harmless, Anyone sdjust it. Over one hundred 
can \ i 
sees nse Write for booklet and testimonials. 
THE MORLEY CO., Dept. 797, 10S. 18th Street, Ph 
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See New Financial Depart ent 
on Page 4—Front Section: 
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_ Making Glue Stick 
(Continued from page 126) 

owner had been buying the wrong kind of 

for a number of years and had not 

it. It was found that glues were 

made for many different purposes and 

that an especially high grade glue was 

for polishing wheels. Ordinary 

and glues for other purposes would 

pot work at all. On account of the high 

and hard, rough work that a pol- 

ishi ing wheel does, the strain upon the 

due holding the abrasive is terrific. For 

this reason the best quality and strongest 

glue obtainable is required to resist suc- 

cessfully the tearing of the work on the 

wheels. 
“The boss put up a howl when he 
found that the glue cost far more than 








Preparing Hot Glue 


Soaking—Use distilled water, if possible. 
Soak cake glue 12 hours, flake glue, 8 hours, 
glue, 3 hours. Measure quantities 
exectly by weight, using either tested con- 
tainers, one holding a pound of water and 
the other a pound of glue, or a weighing 
gale. The proper proportions should be 
ascertained directly from the manufacturer 
of the glue. 


Melting—Use water-jacketed heater and 
H stir. Temperature must not exceed 140 deg. 
F. Test with thermometer. After four 
hours at this heat the glue is much weak- 
ened; therefore, plan to use up each batch 
of glue in less than this time. Brushes and 

should be scalded at night as any resi- 
due of glue left overnight is apt to spoil 
fresh glue made in the morning, reducing 
its value by as much as one half. 


Using—Apply hot glue quickly in warm 
toom free from drafts, yet well ventilated. 
Heat work, when possible, to about 120 
deg., but do not use too much heat to hasten 
the hardening. Only glue that has set slowly 
and naturally gives maximum strength in a 
‘joint. This requires 48 hours. 


These suggestions are abstracted from 

ions on the use of glue by Bradford 

H. Divine, A.S.M.E., Ex-President of the 
Metal Finishers’ Equipment Association. 




















he had been paying, and he was mad 
enough to almost fire Williams. But in 
less than a week after that he saw the 
results, and since then he figures that he 
has saved many thousands of dollars. 
“This glue was what is called first run 
hide glue, as it alone has the maximum 
strength, which is most important for 
that kind of work. Glue for polishing 
wheels should be flexible and tough be- 
cause they flex and the glue must bend 
ith them. 
“This foreman told me that glue in the 
ground form is best for polishing wheels, 
asit is much easier to handle than flake 
or sheet glue, although sheet or flake glue 
can be used. A simple test for the quality 
of glue for polishing, he told me, is to 
bend a sheet of it double. If it bends 
Without breaking, it is a fair indication 
strength and ality. But you can’t 
use that test wit! zlue; you have 
to trust the manufacturer. 
_,_ it is also important to store the dry 
glue m a cool, dry place. This prevents 
deterioration and keeps it sweet 
a long time. (Continued on page 128) 








ance and bother. 


No Acids, no Chemicals 


—no moving 
parts—nothing 
tospill or burn. 

Oo muss, no , 
worry. You'll eat 
have nospoiled 2-0 
rugs,noruined \ 
clothing. 





Saves Its Cost in Short 
rder 


—Count the 
dollars spent in 
a few trips to 
the servicesta- 
tion and you'll 
hotfoot it fora 
Rectigon, for 
the good itdoes 

our pocket- 

ook as well as your batteries. 





Snaps On in an Instan 
—Just pluginto 
the light sock- 
et, snap on the 

terminals, ° 
Saves service 
station bother. 
Spares _ inter- 
ruptions caused _ 
by absent batteries. 





Charges Both *‘A’’ and “*B”* 
Batteries 


—Keeps both 


used for “B” 
battery charg- 
ing and it is en- 
closed, like all 
other parts, in 
metal, safe from accident. 
(Rectigon charges automobile 
batteries, too.) 





Perfect Safety for Your Set 


—If you tune 
in while you're 
charging 
there'll be no 


Nor will bat- 
teries be dis- . 

charged if anything happens 
to the current while your 


and tubes. 
Rectigon’s attached. 





CThere's sound sense 
in quiet charging~ 


Clear, full, volume in your reception is the 
only way in which your Rectigon “makes 
itself heard.” All because of the wealth of 
pep it packs into your batteries. But you’ll 
never hear a peep from a Rectigon, itself, while it’s doing its charg- 
ing job. Not a murmur—not a bit of fuss. 
disturb the snooze of the lightest sleeper. Rectigons are popular for 
home charging because they do away with even the slightest annoy- 


when you keep batteries lively with 


The Westinghouse 





THE RECTIGON’S a superb Westinghouse product. 
; Things you can’tsee, like extra heavy insulation, things 
fone ae Pri you can see, like the durably enameled case—all are of 

: Toy. highest quality. Westinghouse also manufactures a 
complete line of radio instruments, and Micarta panels 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
Tune inon KDKA - KYW - WBZ - KFKX 


No Storage Battery Radio is Complete Without a Rectigon 


It’s so quiet it wouldn’t 


©, 1926 
W.E.&M.Co- 


Rectigo 

















f=) WADE BENCH LATHE 


] For Repair Amateur Me- 
uh! chanics, Model ers, Inventors 


yy Dh, who want areal, accurate machin 


tool ata price within easy reach 
; 


rs ae 


y 
te shop in itself. Ca 

i. jiameter x 12 in. le 5 

dies metal, wood, and other mater- 

drilling -winding-thresd cutting. 

--winding --thre: cutting. 

The “Wade” is in at sev- 

eral times the price. Guaranteed a 

ee high d of accuracy, quality of 

@ materials, workmanship and finish, 


The sliderest has travel entire 
fength of bed. Leadscrew inside 
. Hollow spindle. 


headstock- - $28.00 tS] 


s 


- 1 Lathe, 
jo. 2 Lathe, 


Either lathe with 18 in. length between cen- 
ters, By 00 extra. Complete line of accesso- 
ries, means write for this free book. 


THE GEROLD COMPANY 
Dept. PS-14, 120 Liberty St., New York 
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Ss. O. S. 


HY DROMETER 


Simple—durable—accurate— 
no float to break—balls easy to 
read. 

Swim all three, charged fully 

Sinks the white, charge still right 
® Sinks the green, charge is lean 
Sinks the red, charge is dead. 


Over four million patented Chaslyn 
Balls used by leading battery manu- 
facturers as standard equipment in 
glass-cased batteries and power units. 
Ask your dealer—if he can’t supply, 
send seventy-five cents to 


THE CHASLYN COMPANY 
4613 Ravenswood Ave. Chicago 
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Home No. 616 
5S Rooms. All 
Materials 





Streets eees 


You Can Build this Plan-Cut 


Home Yourself 


Get our low wholesale prices before you build. Many say 
ps save as Siskes $2,000. We f urniah complete lana and 


2} a i = bs } | 
t quality material. 200distinctive designs. Many built- | aed A 
in conveniences to save steps and lighten housework. 200,000 


customers make our values possible. Gordon-Van Tine Co. 
Build Ready-Cut 5,000 Building Mail Coupon 829 Case St., Davenport, Ia. 
| We saw, “Rd fit a Bargains **Book of 200 Homes’® I expect to 
lery. Saves you 30 percent  Everythingforbuilding, ows Dhotos, floor plans, 
fader, td = oalioes airing, = Feels — todera vdletine- ER fics wkacas: Gadiwesas acum aces 
. Permanent construc- p . prices. tive 4 to 9 room homes, 


ORepaira.... LS Se 

wed nm Va nti nr ee Co. Send me proper catalog. 
ESTABLISHED 1865 
Satisfaction Guaranteed or Money BackiN’” 
829 Case Street Davenport, Iowa 

























AGecd Bookcase| #"*" 
for the price of a good book! B 
PERFECT FILAMENT CONTROL 







i Provides complete 
A\\euet) noiseless filament con- 
trol for all radio tubes 
withoutchangeof con- 
nections. Metal p=rts 
are nickel plated. Ore 
hole mounting. Sclf 
contained switch opens 


eS PPR EERE EEE 


Electric Controlling Apparatus 
293 Greenfield Avenue Milwaukee, Wis. 


pee battery circuit when 
: desired. © 
Aljon Bradley Co 











¢-00 x section 


ing Ss 15 


Glass Doors__.. Per Section 


On Approval~Direct to User 


i 


SECTIONAL BOOKCASE in this issue. 


- 
Made for and universaily used in the finest homes and "7 ©o 
offices throughout the country. Made in sections of Aadiall mp any 


different sizes, combining utility, economy and at- | Dept. P.S.-2, 50 Franklin Street, New York City 
tractive appearance. Price complete as shown above, 
with top, base and three book sections with non- 
binding, Geenpessing. felt-cushioned glass 
tifully fini in plain golden oak, $15.75; 

without doors, $13.50. In ey oak, or in imita- 
tion mahogany (willow), with doors, $18.25. In genuine 
ephegned. with doors, Y tees a styles at ~~ 
pondingly low prices. Shipped direct from fac- 
ON APPROVAL at a considerable saving TO 


Write for 
FREE 










Lathe or Drill Press 


erg shops can use the simple type 
of chuck illustrated to advan 

The shank can be made straight as shown 
and held in a larger chuck, or it could be 









_ DRILLED HOLES) pe for use ing 
Fe | NUT, Press OF ong 
Se lathe. It is made 
os — of machine g 
casehardened, 
nut is a semifinishe| 


Simple, cheaply made 
type of draw-in chuck 


nut retapped with 
pipe thread, 
hole is made to fit the drill to be used, 
and the neck turned to increase th 
springiness of the jaws. The larger hok 
is drilled from the rear, and two hacksay 
cuts are made to form jaws. 





Semicircular Sharpener for 
Pointing Drawing Pencils 


HIS simple ‘emery cio 
pencil pointer 
for draftsmen con- 
sists of a semicir- 
cular wooden 
block about 2 in. 
in diameter. The 
curved surface is 
covered with a 
piece of emery 
cloth of any fine- OA 

ness desired. It is A pencil pointing block 

better to glue. the for the busy draftsman 

cloth on rather than use tacks. This 
form of sharpener seems to produce a bet- 
ter point than flat surface blocks. 


Making Glue Stick 


(Continued from page 127’) 














A bad odor from glue is a sure sign that 
it is rotting and losing its strength. 

“After the first month on the job, 
Williams was told by the boss that he 
could run things to suit himself and order 
anything he wanted. 

*** All right,’ said Williams, ‘I'll take 
you at your word; put me down fora 
new set of aluminum glue kettles, This 
outfit you have here is all worn out any- 
way and it’s not easy to get the bes 
results yet with it. Aluminum is greasy 
by nature and glue does not stick tot 
as it does to iron or copper. It is als 
easier to clean. I want to make a rk 
to keep everything clean about this place, 
A little later on I may want other things, 


but just now the main idea is to be sure} 
Wail, cleer, “m9 that every bit of glue we buy is of a unt} 
upon careful, compact wiring.| form quality and that we always handk| 
AMPERITE eliminatescom-| jt properly. 
plicated wiring, avoiding » Ses 
leaks and losses. 4 Amperites No. 1A and 1 Amper- P 

ite No. 112 used in the five tube receiver described| DRAFTSMEN will find that many com 


mon calculations can be simplified i 
they will note down and use the numerical 
values represented by the sides of thet 
30-60 deg. triangle. If the hypotenus 
is regarded as 1, the longer leg is .8660 
and the shorter leg .5; if the longer le 
is regarded as 1, the hypotenuse is 1.1541 
and the shorter leg .57735; if the shorte 
leg is 1, the hypotenuse is 2 and the 








You. Write for new catalog No. 31. BEG. s. PAT OFF 


The C.J, Lundstrom Mfs-,Co. Lite Falls.N.Y- | ~ She"SELF-ADJUSTING' Rhcostat 
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longer leg 1.73206. 
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Double-Handled Tool for 
Scraping Bushings 








CRAPING bushings with a single-end 
scraper is such a tedious job that one 
machinist made the double-handled tool 
shown. It has a tool steel blade that can 
be changed quickly for a sharp one. A 
small clamp holds the blade firmly in 
place.—W. L. M. 


Casting a Soft Hammer 


OR assembling machinery and tools, 
the old-time soft hammer seems al- 
most a necessity. In order to have a 
supply on hand, and at a low cost, we 
made up several sizes of molds for casting 
them ourselves. 
The handles are short lengths of 4, \%, 
or % in. pipe with the end split and bent 





The handle, which is a piece of pipe, is 
inserted in the mold before the lead is poured 


out to stay securely in the soft metal. 
The molds for the heads are pieces of pipe, 
1, 1% or 2 in., depending on the weight 
desired; these are split and provided with 


_a hole for the insertion of the handle. 


For each mold a clamp is made of light 
bar iron. 

Most of the hammers are cast of com- 
mercial lead, which is the softest and also 
the cheapest. For harder hammers, bab- 
bitt metal may be used.—W. C. C. 


How to Bend Small Pipes 
without Special Tools 


) WROUGHT 


IRON PIPE 





LEVER END 


ST because he was away from the 
shop and had few tools did not prevent 
one mechanic from bending some small 
pipe accurately and easily. He bored 
oles in a convenient post to receive the 
pipe and the end of a wooden lever, as 
Shown. A short length of chain com- 


pleted the equipment.—G. A. Lurrs. 
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World’s 
Most 
Popular 
Battery 
Charger 


It’s more than just a battery 
charger—the new Triple Duty 
Gold Seal Homcharger. Char- 
ges three times as fast as other 
chargers fully charges the 
average battery overnight. No 
bulbs—no liquids — Homchar- 
ger can be used for charging 
automobile batteries, too! 

An exclusive Homcharger fea- 
ture this season is the new tube 
rejuvenation process. Termin- 
als are provided for bringing 


The Kodel Radio Corporation, 


Owners and Operators of Broadcasting Station WKRC 


$19-50 


Complete 


Rejuvenates lifeless tubes~ 
supplies current for &-volt power tubes? 


old radio tubes back to life 
without removing them from 
the set. 


Homcharger may also be used 
as a power unit for 8-volt A. C. 
power tubes. Provides uni- 
form light socket current for 
operating these tubes. 
Only Homcharger offers these ex- 
Clusive features—still Homchar- 
er costs no more than ordinary 
attery chargers. Any radio deai- 
er can show you the new Triple 
Duty Gold Seal Homcharger. 


an interesting 24-page booklet, will be mailed 
free on request, together with literature describ- 


{ ‘“‘Behind the Scenes in a Broadcasting Station’’ | 
ing the Triple Duty Gold Seal Homcharger. 


500 E. Pearl St., Cincinnati, O. 





Battery Chargers 
Power Units 





KODE 


Power SPECIALISTS SINCE [9/2 


Radio Receivers 
Loua Speakers 












3 VW, YourMusical 
Y Bump will pay 
7) You well . 


oa now to develop your tal- 
ent with a Conn easy-io-play 
band or orchestra tnstrument. 
Demand for players exceeds sup- 
ply. Free Trial; Easy Payments on 
any Conn. Send for free literature 
and details; mention instrument. 


C. G. CONN, LTD. 
1032 Conr Bidg. Elkhart, Ind. 



















Conn 


Ss INSTRUMENTS 
WORLDS LARCLSN MAWUTALTURERD 
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‘Do Wonderful Chemical’ 
Tricks and Experiments 
1EMCRAI Junior/ 


Make your own ink, aye cloth, test wa- 
ter and soil, and learn about Chemistry. 
7 Surprise and puzzle your friends with 
Magic Chemical ‘Tricks; write secret let- 
ters with invisible ink; pour blue, brown, 
and black liquid from a glass of water; 
make a magic pitcher of bluing; make 

your own magic writing rarer.It’s 
all easy if you have CHEMCRAFT 
JUNIOR. Order right away and 
get a FREE copy of the Chem- 
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“They’ve tripled your 
salary, dear” 


“7 TELL you, Tom, it was a lucky day 
for both of us when you sent in that 
I. C. S. coupon. You’d never be where you 
are to-day if you hadn’t decided to study 
in spare time just when you did.” 
Spare-time study with the I. C. S. is winning pro- 
motions for thousands of men and bringing Sioeinens 
to thousands of homes all over the world. In offices, 
shops, stores, mines, mills and on railroads, I. C. S$ 
trained men are stepping up to big jobs, over the 
heads of older men, past those whose only qualifica- 
tion is long service. There is a job ahead of YOU. 
Some man is going to be picked for it. The boss 
can’t take chances. He is going to choose a trained 
man with sound, practical knowledge of the work. 
Get busy right now and put yourself in line for 
romotion. You can do it in spare time in your 
own e through the International Correspondence 
wong just as thousands of other men and women 
we done. 


The first step they took was to mark and mail 
this coupon. ake your start the same way—and 
make it right now. 


Mail the coupon today 
for Free Booklet 


oe eee ee eee ee ees ees ee ee ie eee ee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7607-E Scranton, Penna. 
Oldest and largest correspondence schoools in the world 
Without cost, please tell me how I can qualify for the 
position or in the subject before which I have marked an X: 


BUSINESS TRAINING COURSES 


Business Management [)Salesmanship 
Industrial Management | | Advertising 
Personnel Organization [ |Better Letters 
Traffic Management [}Show Card Lettering 


| }Stenography and Tyring 
Banking and Banking Law Business English 
Accountancy (including C.P.A.)LJCivil Service 

Nicholson Cost Accounting Railway Mail Clerk 












Bookkeeping Common School Subjects 

Private Secretary High School Subjects 

Spanish French Illustrating 
TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineering Architect 

Electric Lighting Blueprints 

Mechanica] Engineer and Builder 


Mechanical Draftsman 
Machine Shop Practice 
Railroad ey eed 


Civil Engineer 

Surveying and Mapping 
Metallurgy D Mining 
Steam Engineering () Radio 











Oecwupation.............-...22.--00eereersereees dasasssuabenssVascbyasecssnsesseatease 
reside in Canada, send this coupon to the Interna 
Hy Correspondence Schools Canadian Limited, Montred 





1927 CATALOG 
SL USy me) Oh 


SEND FOR YOUR COPY 


RANDOLPH RADIO CORP. 
180 N. UNION AV. Dept. 3. CHICAGO, ILL. 





Read Interesting article 
on Page 4. ‘How $100 a 
Month, Invested Properly, 
Can Make You Independ- 
ent.’ 
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The light can be adjusted to 
suit turning or boring jobs 


ONSTRUCTED of 

scrap pipe and parts, 
the lamp stand _ illus- 
trated will be a useful 
addition to the “lathe 
tools.” The base should 
be heavy to prevent 
overturning; an old pis- 
ton will make a good one. 
The flexible metal con- 
duit and the shade are 
about all that will have 
to be bought. The stand 
can be placed behind the 
lathe or moved away when not in use. A 
blue lamp of about fifty or sixty watts 
seems best.—H. L. W. 





Chain Aids in Pulling Wires 
Through Small Conduits 


NE electrician found that a chain 
was better than the regular fishing 
tape for pulling a number of electric wires 
into a small conduit. The wires are 
hooked to different links of the chain, 


WIRE ENDS HOOKED TO CHAIN AND 





CHAIN “WIRING LEADER” 


The wires are hooked to different links, so 
they can be pulled through with less effort 


the effect being to taper off the usual 
“head” where the wires connect to the 
tape. This allows the group to be drawn 
more easily around bends. The chain is 
pulled with the usual tape.—G.A.L. 





ArT THE suggestion of a heating con- 
tractor, the U. S. Bureau of Standards 
recently tested pipe joints made with lead 
filings from a coarse rasp in comparison 
with the red lead and white lead pastes 
ordinarily used. Joints made with the 
lead filings uniformly withstood a pressure 
of 8,500 Ibs. without leaking, yet could be 
unscrewed easily. Similar joints were 
made with lead paste and only half of 
them remained leak proof at that pressure, 








October, 1935 


Make money b: ©) sold by millions; 7) "REE 
4-peae book, ere £0 printed in colors, telling nate f° 
how marketmen . Schweitzer, Silz, of N.Y. want 
squabs ally x. yo aoe It ato raise this luxury 
Ready or m: weeks. shi 

three * trial. Read how one stars 


= d how one started : 
i in backyard with no penser now has 
lant, ships 150 bbis. squabs yearly, paid 
* Bios bbl. You can dothe same. Many other 
’ counts money - making by men, women, eve” 
where. Write today. You will be surprised. 


PLYMOUTH ROCK SQUAB Co, 


616 H St., Melrose Highlands, Mass. Established 26 years 


SPORT BODIES for FORDS 


at FACTORY PRICES) 
This 


Model 
in Grey, 
Prime be 


4) , Write for Bookie 
se” A-10 Showing Other 
Models. 














: SPORT FACTORIES, Aurora, Illinois 





Be SunburnProof/ 


NOBURN absolutely prevents Sun- 
burn. Harmless. S1 per bottle. aa 
Money refunded if not.fully 
z e~*isfied. Strong, Cobb & Co., 
348 Central Av., Cleveland,O f 











Poivered to you Free S— 
for 30 days trial on approval. Your #iaa=. 


choice of 44 Styles, colors and sizes of 

the famous Ranger Bicycles. Express pre- [aM 

paid. Bicycles $21.50 and u 3% 
y borsand vt 


5 a Month «: the bi- 


lesired. Man: 
girls easily mak 
cycle earn the emalimon ly aa abe 
T wheels, lamps and equipme: 
ires half usual prices. Write for remark- 
able factory prices and marvelous offers. 


CYCLE COMPANY writevs “Y 
Ca nrprc250 citcaco fee catsce 


Skin Troubles 


Cleared Up—often in 24 hours. To prove 
you can be rid of pimples, blackheads, acne 
eruptions on the face or body, barbers’ itch, 


eczema, enlarged pores, oily or shiny skin, 
simply send me your name and address today—no cost 
—no obligation. CLEAR-TONE tried and tested in over 
100,000 cases—used like toilet water—is simply magical 
in prompt results. You can repay the favor by t 

your friends; if not, the loss is mine. WRITE TODAY, 


E.S.GIVENS, 458 Chemical Bldg., Kansas City, Mo. 


This Wonderful Invention 


, converts any ordinary cook 
Ee stove into a gas range. 
= * OXO-GAS is made from 
kerosene and air. Cheaper, 
cleaner and more efficient 
than coal. Types jor all 
heating purposes. Respon- 
sible distributors wanted, 


ZIP- ZIP 


/ Here is a letter we received from 
a lady from way out west. 


Gentlemen: 








oe 












soon as possible. 

Thousands of boys are 
made happy with this 
wonderf: ip-Zip shoot- 
er. Order from us or 
your dealer. 35c each or 3 

r' $1.00. Send stamps, 
coin or money ord: 


AUTOMATIC RUBBER CO., Dept. 22, COLUMBIA, S. C 
BLANK CARTRIDGE PISTOL 


« rutection Against Burglars, Tramps and Nons 
- PRICES 









Well made and effec. 
tive; modeled on latest 
of Revolver; appears 
ance mene is oe © 
scare a burglar. en 
loaded it may be as effec- 
tive as a real revolver 1 
without danger to life. It takes standard" .22_ Cal. 
Blank Cartridges obtainable everywhere. ae 


Cartridges: by cspress, SOc per 100." ne 
Johnson Smith & Co. Dept. 583, Racine, 
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‘Better Sh at 
Special 
for Light Lathe Work 

Fo light lathe operations where the 


cut is not heavy enough to loosen the 
live center in the spindle, the arbor shown 
will sometimes serve conveniently. It 
rmits machining on either side of the 
work without in- 
terference from a 
driving plate. Fur- 
thermore, in filing 
orpolishing there is 
no danger of being 
caught by a set 
screw. —F RANK N. 
CoaKLEY. 


Self-Setting Gage for Marking 
Centers of Shafting 


HAFTING held in vee blocks on the 
layout plate can be centered in no 
time with the tool illustrated. It consists 
of a round base 
into which is 
fixed a rod. Slid- 
ing on the rod is 
a vee having a 
marking point at 
right angles. In 
use, the vee is 
adjusted to fit 
the shaft and the 
sliding portion 
clamped with the 
thumb screw. 
Then the tool is 
turned so that 
the marking 


DRIVING PIN 





No dog is needed 
with this handy arbor 





















Driving Arbor 


Setting the gage to 
the correct height by 
means of the vee 


point can scribe 
a center line.— 


H. Moore. 


A Safe Lifting Bar for Use 
in Shop or Shipping Room 
[' IS possible both to simplify and make 


more safe the moving of heavy parts 
around the shop or shipping room through 





Aheavy lifting bar of this type often serves 
better than ordinary crowbars and blocking 


the use of a lifting bar of hardwood with 
an iron shoe fitted on the end. This takes 
the place of a crow bar and loose block- 
ing, which are apt to slip. 


Handy Pencil Holder for 
Inaccessible Places 


LIGHT piece STEEL BLADE 
of band-saw 20 LONG 
steel formed with 
a hook on the end 
makes a good 
holder for a pencil 
or crayon when 
marking in inac- 
cessible places.— an 
1 

GrorGE W. CLIP 









Royer. 














Look into the focusing hood and 
you see a reflected image of the sub- 
ject, right side up, full picture size. 


When the image on the ground 
glass is sharp, the focus is sharp; if 
composition is correct on the ground 
glass it will be correct in the picture. 


This tilted mirror reflects the 
image to the ground glass above. 
When the exposure lever is pressed 
the mirror swings upwards out of the 
way, releasing the shutter curtain. 


Focal plane shutter has speeds of 
1/5 to 1/1000 of a second and passes 
about one-third more light than does 
any other type of shutter. 


Focus is under easy control here 
until the instant at which the left 
thumb trips the exposure lever. 


Examine a Graflex 


and you will see why Graflex pictures are 
so sharp and clear, The reflecting mirror 


makes exact focus sure. 
range and the lens’s speed let the exposure 
record the subject in detail. 


A new model—8){ x44. Revolving 
Back Graflex, Series C—is equipped 
with Cooke Anastigmat f.2.5, over 
three times as fast as the fastest lens ever before 
offered on a Graflex. 
sational instantaneous pictures in rain or under 
shade or indoors. 
$58.50 up. Visit a dealer or write to Rochester. 


£25 





The shutter’s 


This camera can make sen- 


Price $260. Other models, 


Graflex cameras are now made by 
THE FOLMER GRAFLEX CORPORATION 


ROCHESTER, N. Y. 
For sale by 


EASTMAN KODAK COMPANY 


ROCHESTER, N. Y. 














[BURN YOUR NAME ON TOOLS 







Tools FromTheft. write with elec- 
tricity any name or design on the hard- 
est and finest tools and instruments,or g 
any metal, like writing on paper with {| 0% 
en or pencil. Complete Outfit 
3.50 Prepaid where. Interest- — 
ing illustrated oe pee free. Write to- 
day. Agents wanted. 
ARKOGRAF PEN CO. <mes| 
1171-A East Stark St., Portland, Oregon 


(CARTER) 














‘Short”’ Jack | ‘‘Tip’’ Jack 
oswees Oren circuit 25¢ ea. 10cea, 
BIS closed circuit 30c ea. Minimum size. Sturdy. 
Fits ony plug. Wide termi- Nickel plated, ; 
nals, Easy soldering. Heavy Heavy contact spring. 
insulation. Strong springs. Carter quality. 


In Canada: Carter Radio Co., Limited, Toronto 
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SEND NO MONEY 


Genuine Full Cut Diamonds -X°, 
Terms If Desired—6 Months No.-6132— Solid 
to Pay. Outside U.S. 


$25 with Order | 


Gold Men’s Initial 
or Emblem Ring. 2 


Genuine 
- Diamonds: 25 
4-100 each. 
<\—— Top. Gold Emblem 
(any Lodes) or an 
initial(Old English? 
yellow or white 
Gold, inlaid'in Gen 


uine 
HOPE RUBY 
Also,in Black Onyz 








This <> Reg. Trade Mark 
Suarantecs you gcaouine diamonds. 
No. 6598. Any initial (raised gold) or <s Sw 
Eastern Star, Rebecca, Mason, Shrine, aR. 
K. of C. emblem instead of initial if : S 
desired. Send number of ring, size of iN 

finger, initial or emblem desired and Ne. 6598 — 
ting sent for inspection. Ladies’ Ring, 
Ask for Free Catalog Genuine 
Buffalo Jewelry Mfg.Co, Black Onyx with 
“The Mail-Order House’’ Genuine Full Cut 
Diamond. 


Dept A 14-Ke, 
601 Washington St.. Buffalo, N, ¥. W. 


















Se A TT ST 


Own a 


ABargain YouCan’t Ignore! Every 
Member of the Family Will Use 
and EnjoyIt! Try it Free and See! 


Cc YOUR typewriter 
now. A genuine, Ship- 
man- Ward rebuilt Under- 
wood —‘“‘the machine you 
willeventually buy.” Don’t 
send a cent, but do get our 

_ special offer—valuable 
bookon typewriting—free. 

; . You can learn to write on 
this standard-keyboard Underwood in a 
day. In a week, you'll feel lost without it! 
The free trial will prove it. Our rebuilt plan 
gives you the best machine and a dig saving. 


Act NOW If Ever! 


Speak up, if you want one! Underwood No. 5 is 
so popular this lot we’re completing now won’t be 
long in selling! Rebuil: from top to bottom—every 
single worn part replaced. New typewriters are 
guaranteed for a year; we guarantee this one five 
years! That’s'our Better-Than-New Guarantee. 
And we guarantee a big szving! 


We don’t want a penny now. Nor any money at 
all, unless this proves the typewriter Litenin ° 
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A Genuine Underwood No. 5 


The ace of standard writing ma- 
chines! The best busi- 

ness machine is best 
for you. Read 
our offer! 





ewriter ! 


your life. The trial is free. If you buy, our easy 
terms make it a pleasure to pay. There’s no excuse 
now, for not owning a typewriter—and the finest 
make! We include all tools, cover, etc., all com- 
plete, all ready to write. Write us now. Deal direct; 
we are the largest factory of the kind; we offer the 
right machine at the right price; we sell the largest 
business houses. 


Typist's Manual 


FREE 


Get ourcatalog free; quotes 
lowest prices and most liberal ¥ 
terms in existence. We'll send 
a manual free, too; it contains 
valuable instructionforlearning YW 
rapid typing, useful pointersforall ¥ 
who use a typewriter, examplesof VJ 
business forms, social correspondence, 
work for others, etc. Clip coupon now! 













©1925 
Tos SN EE RE TT TT CES SENT 
° ° For Free 
Mail This NOW Boc6e 
SHIPMAN-WaRD Mrc. Co. 
2147 Shipman Bldg., Chicago 
Please send FREE, full offer, catalog, typing 
manual, and outline your free course in Touch 
| Typewriting, without obligation! 
Name 
Street or R.F.D 


_ | 








State 




















as Pop. 
Radio News f > a 


i Otlers 4 Batteries in series (96 Volts) $10.50 
SEND NO MONEY! — and we will hip came 
A A Ep i ae 


WORLD BATTERY COMPANY 
1219So0. Wabash Ave. Dept. 86 Chicago, Ill. 


of the Famous World Radio **A’’ 
Amp. $10.50; Amp. $12-50; 140 Amp. $13.25. 
Orta TO savage olin Soitd Rubber Case. 


‘} Set your Radio for 

y new 1000-watt World 

ay Oo ri d Beer ee: 
STORACE BATTERIES : 
- WEAF - WGN - W. 

















SO 


> KHS - KGO - KFAF - WJY - KOA 








The Household Solder 
0 eae 
Kester Metal Mender. 
Simple—* Requires Only 


Heat" Anyone can useit- 


Safe—No messy pots or 
dangerous acids. Upon 
Sure — Genuine Solder Request 


makes firm metal joints. 

iek — Works 
equally well on light or 
heavy, old or new work. 
Economical—Saves F 


many times its price. ’ x 
Your Dealer Can oe 
Supply Tou 


























Holding Armatures 


OMMUTA- ‘TAILSTOCK TAPER 

TORS on . 
automobile lan 
generator. arma- le SAT ‘aa | 
tures may be trued =) Va ee 


up, whether the 
center is battered 
or not, if an inter- 
nal center similar 
to the one illus- 
trated is avail- 
able. This method 
has the advantage that the commutator 
is turned on its own bearing. 

The cone should be of a size to suit the 
range of ball bearings coming to the shop, 
and the taper, to fit the lathe upon which 
it is to be used.—Harry W. Peterson. 


BALL BEARING = 
COMMUTATOR 





The commutator turns 
on its own bearing 





Gaging Shoulder Lengths 


VEN the simplest of machine work 
may be made easier through the 
exercise of a little ingenuity, as in the 
example illustrated. A lathe operator, 
with a number of pins to turn, drilled and 
tapped his lathe dog so that, when the dog 
was set with one of the screws against 
oe the finished back 
“yy a” of the collar, the 
other gave him a 
gage for setting 
the tool to face the 
collar to accurate 
thickness. 
The ends of the 
screws used in 
making a gage of 
this type prefer- 
ably should be 
hardened, and 
they should have flat points.—N. C. F. 






OF COLLAR 


Two screws are used 
as gages for the cut 





How to Remove a Worn Brass 
Pump Liner Quickly 
O REMOVE a worn brass liner from 


a pump cylinder is a job that requires 
no kid glove methods. Break into the 
liner near the front end at the bottom of 
the cylinder with a chisel, and raise the 
metal up from the cylinder wall by prying. 
Then follow up the cut already started 
with a bar or round iron rod, flattened 
at one end like a chisel or wedge and long 


enough to reach through the cylinder. } 


Insert the bar under the liner and drive it 
through with a heavy hammer. Ordina- 
rily, the operation can be performed in ten 
minutes or less. 

Before putting in the new liner, it 
should be checked for length with the old 
one. If it should be a bit longer, the sur- 
plus length can be cut off much easier 
before it is in place. The new liner should 
be well slushed with lead and oil and then 
driven home with a block of wood. Should 
it go in very hard, it may be necessary 
to draw it part or all the way with a bolt 
and washers. 

A new liner probably will close up a 
trifle while being driven in. A new plunger, 
therefore, may have to be turned down @ 








\ CHICAGO SOLDER COMPANY 
4201-323 WrightwoodAve.,Chicago, U.S.A. 








trifle to fit properly.—W. L. 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Betis fethtod 
Adapting an Old Lathe for 


Cutting Oil Grooves 
HOPS handicapped by not having a 


regular oil-grooving machine, can 
arrange an old lathe to do this work 
acceptably. 

After the apron has been removed 
from the carriage, a special swivel block 
is attached to the rear. The lead screw is 
taken off, and in its place a small shaft is 
substituted. At the end of this shaft is a 
miter gear, meshing with a similar gear on 
ashort shaft at the end of the bed. In the 
case of a very long machine, this shaft 
could be put through holes made in the 
bed. On the back end of this shaft there 
is a slotted disk, similar to a disk used on 
a shaper or slotter, so that different 











ADJUSTABLE COLLARS SLOTTED DISK 
SWIVEL BLOCK CONNECTING ROD 
CHUCK 
CARRIAGE 
ile are 1" SHAFT 
ORK iHGSTOOL BAR 
CHANGE CUTTER MITER GEARS 
psig I" SHAFT BEARINGS 















SWIVEL BLOCK 3% SHAFTA 


How an unused lathe may be fitted to cut 
figure 8 oil grooves quickly and economically 


lengths of stroke can be obtained. A con- 
necting rod runs from the crank pin to the 
swivel block on the rear of the carriage. 

The length of oil groove cut depends on 
the throw of the crank, which is varied by 
moving the crank pin out or in. The 
change gears are provided so that the 
pitch of the groove may be varied. 

For example, if the crank makes one 
revolution to one of the spindle, the re- 
sulting groove will be a loop, not crossing 
itself at any point. If the spindle is 
geared to make two revolutions to one of 
the crank, the groove will cross itself at 
one point, in the center of the length of 
the groove. By providing play between 
the adjustable collars, where they make 
contact with the swivel block, the tool 
will dwell at the end of the stroke, thus 
making an additional variation in the 
shape of the groove. The contour of the 
groove is governed by the shape of the 
tool, which must be ground with plenty of 
clearance. If desired, a special rigid tool 
block may replace the compound rest. 
—H. L. WHEELER. 





Bacon Grease Is Valuable As 
a Cutting Medium 


FTER my wife has fried bacon or 
ham, she pours the grease into a tin 
can and saves it for me. When the can is 
full, I take it to the shop and she starts to 
fill another. By this means I keep well 
supplied with the finest kind of cutting 
medium to use on drills, taps and dies. It 
is better than oil, for it will flow only as 
heat is generated and goes right to the 
point where it is needed. 
When tapping, I merely dip the tap in 
the grease, and that is sufficient for the 
entire operation.—H. M. 
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© 
Why men who KNOW say “SIMONDS” 


Watch a carpenter buy a hand saw! Watch him choose 
a Simonds Blue Ribbon! Men who count upon cutting 
tools most, know that Simonds Saws hang right, that they 
are balanced right, and the Simonds trade-mark signifies 
that they are made right. For Simonds Saws are made of 
specially treated steel and backed by Simonds’ near-century 
of experience in the manufacture of the finest cutting tools. 
Next time you buy a saw, say “Simonds” to your dealer. 


SIMONDS SAW AND STEEL CO. 











“The Saw Makers” 


Fitchburg, Mass. 


Established 1832 


Branch Stores and Service Shops in Principal Cities 





































































DEALERS, JOBBERS! 
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Ad literature and pro 
making free tria 











































if SEND THE pear nag asa peeouees ae Reel 
erial has same inductance value as 
\>5 COUPON NOW! stranded copper wire. i flat and 
- . Experimenters, smooth it is easily cleaned. 
: Engineers! 
It 1 tt Aerialinsulator 
SE & to a pole and 


n Apartments, Hotels, Offices, 

Hospitals, etc.! Attach weight to 
insulator on Reel Aerial, and 
rom window, any desired length. 
Bring the flat wire in between up- 
er and lower sash and window 
rame--and attach 


house 





vary antenna as desired. 


aerial. 










Illustration is 4 size. 
HERE'S 100 feet of % in. wide flat, bare, copper wire, with 
insulator on outer end, reeled up in a handsomely nickeled 
metal case, 4% in. diameter. Weighs only 21 ounces. Fits 
pocket. Unreel as long an aerial as desired, place case on or 
near set, insert plug on cable in center hole—attach other 


end of cable to set—and tune ’em in. When through, if 
desired, reel in like a tape measure. No tangling. Provides 
a 100% efficient aerial in a few moments—any time, any 
place—indoors, outdoors. Fine for demonstrating sets on 
trial. 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS ra 


An a JSiffy-anywhere = 


PUT UP-CHANGE-OR TAKE DOWN © 


4 he 3 
At 
a NO MORE bours wasted putting up or taking down f 
! |! antennas. No lead-ins to solder. No holes to drill. | a 
I | : No tangling of wire. : _ 
j | Carry a 21-ounce REEL AERIAL in pocket and put oe 
rps up a 100% efficient aerial in a few moments—any ! 


time, any place—outdoors, indocrs. Its hard drawn |; 
FLAT copper wire (34 in. wide) can be led in under 
or over window or door which 
without harm to wire. Aerial can be reeled out or in 
to any desired length up to 100 ft. Unused 
portion in case does not cause dead-end losses. 
Place case on or near set and connect with 
cord which plugs into center of Reel Aerial. 
Order today. Satisfaction Guaranteed, 

Write for attractive 
sition. Use Reel Aerials in 
demonstrations. 
Aerials for indoor aerials, portable sets, to trav- 
elers and tourists, to experimenters and to people 
desiring highly efficient permanent aerials. 


push pole into 
. ground, 
anteana into 
. By changing distance 
and locations of pole, and reel- 
ing an.enna in or out, you = 
ay 


=] 








can be closed tight 
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Sell Reel 














For use in halls, 
theatres, laborato- 
ries,‘ schools, clubs, 
on trains, at fairs, 
etc. 


For indoor aeri- 
als — can be 
put up around 
walls or reeled 
out on floor. 


Qeactecenccnccccccesccsancecesscccacaacacessecaeessscssese 
sSEND NO MONEY, JUST MAIL COUPON 

= HAWKEYE RADIO CO. Division of Hawkeye Lightning 
= Rod Co., Dept 1610, Cedar Rapids, Iowa. 

Ship me—on your MONEY BACK GUARANTEE—one 
= Reel Aerial C.0.D. I will pay postman $5 plus few cents postage 
(postage p when money accompanies: order). 


. 
Z 
> 
Ks 
ic>] 


= ADDRESS 
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on these 
Care-Takers 
and 


Inspectors 


O 






Are you fully 
protected? 


an 


"my 


Pocket Meters 
Panel Meters 
Charge Indicators 
Tube Testers 


batteries and tubes. 





TILL i iti iii 


results, save time and 


set! 
above list! At most all 








THE STERLING 
MANUFACTURING CO. 
Cleveland, Ohio 


Saves Many 


Poor Reception ! 


Stave off impending troubles in your set by 
knowing exactly what's what within your 


ment to find out with the use of Sterling 











A Test 


in Time 





Hour of 


Charge Indicator 
shows instantly (1) whether 


your “A” Battery is fully 
charged,(2) approximately how 
long it will operate before re- 
charging is necessary, and (3), 
when it has been charged 


It only takes a mo- “eae 
enough. This device tests it by 


: he cl ick, vay. 
Tabe Reactivators Inspectors. It takes only a few minutes a... *Y "$2.00 
Battery Chargers per week to keep your set in first class Tube Tester 
“B” Power Units» operating condition with Sterling Care- This little meter-equipped 

Takers. tester plugs into the tube sock- 
et, finds a bad tube, and indi- 
THESE INSPECTORS ARE _£#, whether any “be 
ood,” “‘fair’’ or “poor.” 
A NECESSARY PART OF Aliso serves as a troukle finder 
for entire circuit. 
Choose a YOUR EQUIPMENT SE $7.50 
STERLING and their cost is small compared to the 
device troubles they avert. You don’t need to be 
radio-wise to use them—anybody can get 
from the Ler, 


money too. 


radio stores 





can be made with certainty by a skilled} 
welder, there is a growing tendency to do} 
away with screwed fittings in high preg.} 
sure work. This is of especial importaneg | 
in heating coils used in chemical procegs | 
tanks where leakage would contaminate} 
the product. j 


It is made of 14%-in. pipe, or, preferably, 

seamless steel tubing. The tubes are all} 
cut to the same length and bent with the 
cast-iron bending block shown, which is 
cast to fit the pipe, and with the desired 
radius. This is secured to the bench, and 


(ADJUSTABLE 











84 Illustrated Pages. 
of Radio Bargains! 
Write for Catalog Today 


RANDOLPH RADIO CORP. 
‘180:N..UNION AV. = Dept. 3. CHICAGO, ILL. 


Carrying Case (ji ven with ; 

















Olvoids Crowding EF ammariund 


of the fonte 


















Hammarlund “MIDLINE” 


Condenser Will Improve 
Your Radio 


It gives greater separation of low- 
wave stations than the old ‘“‘SLC”’ type and 
greater separation on the high waves than 
the recent ‘“SLF”’ type. 

In addition to the many famous features 
in previous Hammarlund models, the 
“MIDLINE” has ball-and cone bearings 
and a full-floating rotor shaft. This shaft 
may be removed and a longer shaft inserted 
for coupling to other condensers in tandem. 

Made in all standard capacities—single, 
dual, and triple. 


Sold Ly the better dealers. 


HAMMARLUND MANUFACTURING CO. 
424-438 W. 33rd Street, New York 


Gor Botion Radic 


PRECISION 


PRODUCTS 

















ctcie Sop Misting) 
Welding a Pipe Coil for 
High Pressure Work 
By A. S. JAMIEson 







INCE welding methods have been de|_ 
veloped to the point where good welds |_ 


Such a coil is shown in the illustration, 


FLOOR STAND TO LIMIT. -zz=5-~ 
BEND OF PIPE ea 


Ae 
i ( 
i) 


















IN HEIGHT) 


Be CAST RON 
Za BENDING BLOCK \ 


TUBE FORMED FOR 
WELDING AZ 


The tubes are cut to length, bent uniformly, 
chamfered, and welded carefully endto end 


on the floor in front of the bench is a pipe 
stand to act as a gage for the bend. 

It is best to allow some extra length to 
saw off the ends of the pipe to a gage after 
bending in order to get a true fit, anda 
good even chamfer. When all the pipes 
are bent and chamfered, they are clamped 
together with straps and welded into what 
amounts to a one-piece pipe. 

The finished work should be tested 


with hydraulic pressure, usually with the} 


aid of a boiler test pump, to about 500 
pounds. 


Welding pipe is work that calls for the} 


utmost skill in the welder’s art to insure 
tight work. 
welder who has never worked on pipe 
should practice on some short lengths and 
test his work to make sure that he can do 
the large job satisfactorily. 


A coutuet chuck for holding a small drill 


or a length of drill rod in a lathe may be} 


made from a discarded lathe center 
Square the end and bore and ream it to 
take a large taper pin. Then drill a hole 
of suitable size in the pin. Remove the 
pin and make one split lengthwise. The 
pin, with the rod or drill inserted, is 
tapped into the hole in the center.—L.B. 







Before trying such a job 4} 
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october, 1926 MONEY MAKING OPPORTUNITIES SECTION 143 


__ Salesmen and Agents Wanted 


—_— 

: -write at once we can place you as 

AGENTS resentative. $15 a day for full time: $2.00 

our time. Exclusive territory; automobile fur- 

an hour shies exceptional opportunity—investigate im- 

mediately American Products Co., 6103 American 
ti, O. 











out—Patented apron without strings, straps, 

tons. On or off ina jiffy. Over 100 per cent 

pooks or but 28 aily. Write for free sample 
‘Sta-Put Co., 3210-C N. lith St., St. Louis, Mo. 


TA DERMILK made $25 on one order, Strong $32 


Richardson $75 a week. Representatives with 
one OH" 25 . New plan of 400 premiums free 
us a alty Fag 





qualit groceries, works wonders. Great 
Fastern Co’ ee & Tea Co., Dept. P-1030, St. Louis, Mo. 


“SELL new and usei clothing to general Stores and 
qailors. Numerous other new articles. Good pay 
Young Co., Dept. P, 2549 So. Halsted, Chicago. 


9 WONDERFUL Inveations! Startling plan gives 

customer free gold plated device making old phonograph 
sound like Orthophonic Victrola. ther absolishes 
needles. Bradley sold 36 in 36 calls. Everplay, Desk 
10, McClurg Bldg., Chicago. 
“NEWEST Invention! Abolishes kinks, snarls and 
automatically coils, telephone, electric iron and lamp 
cords. Housewives, business men, companies actually 
puying 5 to 50. Free sample to workers. Neverknot, 
Dept. G-10, McClurg Bldg., Chicago. 














cane 





Shop Equipment 


DEALERS—Buy Battery Shop Equipment and 
Supplies at Wholesale. Battery Charger $50.00. Adams- 
Barrs, Columbus, Ohio. 
—_—_—_— 








Stammering 





“ST-TUT-T-1-TERIN G and stammering cured at 
home. Instructive booklet free. Walter McDonnell, 59 
Arcade, 1126 Granville Avenue, Chicago, Ill. 





Stamps and Coins 


“CALIFORNIA gold $% size, 27¢.; $2 size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Colorado 











‘AMPS, 100. All different, 4 cents. Lists free. 
pn ouakcr Stamp Co., Toledo, Ohio. 
a 

‘AMPS Free—Ask for money-savi approvals. 
nak Borresen, Cedar Falls, Iowa. i: ‘ 

R. ADVERTISER: Ask today for a copy of the 
equiek-Action Advertising Rate lkolder.” It Sanhedae 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” ‘You'd like to 
know, wouldn’t you? Address your inquiry to: Manager 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 

NEWFOUNDLAND Stamps on approval. None 
better—none cheaper. Send want list and references. 
Rev. Butler, St. Georges, Newfoundland. 

SfAMP Collectors—-rhillips Monthly Bulletin (illus- 
trated) offers over 2000 special bargains, sets, packets, 
= each issue. Free. Phillips, Box 1012, Hartford, 

an. 


STAMPS, 105 Chi.a, etc., 2c. Album (500 illustrations) 
3. Bullard, Station AA, Boston. 
100 WAR coins $1.09, 50 foreign coins 50c¢, 25c-—30c, 
Revolutionary 1776 bill 40c, 10 Confe“erate bills 50c, 10 
bills 35c, 5 Mexican bills 35c, illustrated 
coin book 10c. Magy, 8-M South 18th, Phila‘elphia. 
OLD coins, large Fall selling catalogue of coins for 
sale free. Catalogue quoting prices paid for coins, ten 
cents. William Hesslein, 101B Tremont Street, Poston, 


























RARE Coins, Bank Notes, Stocks and Bonds, 
500,000,000 Marks ani price list 10c. Geo. Best, Cedar 
Rapids, Ia. 





FREE! 12 scarce Azerbaijan to approval applicants. 
th Illustrate! Price List 2c. Pennsylvania 
Stamp Co., Manor, Pa. 

FINE Approval Selections at 50 per cent ciscount. 
100 stamps free for 3c postage. Write Now. Wineholt 
Stamp Co., Woodbine, 16, Penna. 

4 LIBERIA (two triangles) 5c to approval applicants. 
Patapsco Stamp Co., 4811 Ferndale, Baltimore, Md. 


[= 
Technical Schools 


CHICAGO Technical College offers short, ae | 
courses in Drafting and Engineering—civil, 
mechanical, electrical, structural—Architecture, Build- 
ing Construction, Plan Reading, ete. Courses fitted to 
. No time wasted. Instructors are experts. 
raduates in demand at big salaries. Opportunities for 
=e work while studying. Day and evening classes. 
year. Enter any time. No special preliminary train- 
ing required. Low tuition—easy terms. Write for 72-page 
illustrated Blue Book, describing opportunities open to 
our luates. Chicago Technical College, 23 Chicago 
Building, Chicago. 


Telegraphy 
TELEGRAPH Y—Both Morse and Wireless—taught 


thoroughly and quickly. Tremendous demand. Big 
salaries. Wonderful opportunities. Expenses low: 


Catalog f Dodge's ie i H374 Hart Ave., Val 
ree. e’s Institute, art Ave., Val- 
paraiso, Ind. 


























____ Typewriters and Supplies 


1 TYPEWRITERS: all makes; lowest prices; 5-year 
tee; send for illustrated catalogue. pony 
riter Co., 217 West 125 Street, New York, N. Y. 


. Wanted 


DETECTIVES needed everywhere. Experience un- 

- Particulars ‘ree. Write, George Wagner, 

former Government Det ctive, 1968P Broadway, 2 

WANTED—Representatives in every inetory in the 
y, 


States. Popular Science Mon 250 Fourth 
Ave, New York. > —e A 7 
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” Prepare at home for] 
a well-paid drafting job 


EFORF. you put your time and money into any kind of train- 

ing,1 e sure there are plenty jobs to be had when you're 
ready for uwem. That’s why men go into Drafting. 70,000 jobs ad- 
vertised in 12 months. Big salaries. Fascinating, easy work. 
short hours and unlimited opportunities for advancement to 
executive positions. Here’s “white collar work” that con- 
trols all building, manufacturing, public works. Called the 
Ideal Profession for Men because it offers the greatest op- 
portunities for success. 


Drafting Made Real Draftsmen 
Easy for You SPECIALIZE 


We have developed a new, The big money in Drafting 
one-step-at-a-time method g0es to men who specialize 
which makes Drafting prin- in Machine Design, or Elec- 
ciples easy to understand. trical Drafting, or Architec- 
Even men with only com- tural Drafting, or Structural, 
mon schooling make rapid ©F arpa pian isn’t 

rogress with this instruc- ©70Ug2 merely to know gen- 
P Richt f Panag eral Drafting practice. You 
tion. Right from v4 must know how to calculate 
beginning you do actua and design and plan original work 
Drafting room jobs. And by _ to fill the kind of Drafting posi- 


tion that pays $60 to $125 a 
a wonderful new system you eek. The American School, for 
learn without copying, you 29 years a leading institution 


see why every step is done, teaching Engineering by home- 








° study methods, now includes this 
pon ges gg RA and so you become aDrajts= specialized training in the com- 
man, not a tracer. plete Drafting course. 




















Training nienaee 
Backed With No-Profit Price 
Nation-wide Easy Terms 


This wonderful, more com- 


A 4 plete, simplified, rapid, 
FreeJobService | iciiicmiat: 





will make 
this contract 














with ou ‘The American School now offers {2 ye ge gS 
its students and graduates, with- — Smell monthiypay- 
out cost, the services of an effi- | to‘prepare for a fine Draft. 
‘a ™~ cient Employment Department ing position at a big increase 
HEN you enroll for which keeps in touch with the Vee IONE PAS ES 
W. employers of Draftsmen all over 


my home-training in ‘tad Ste . : 
DRAETING, I agree to the United States. We have placed hundreds of men in good 


Drafting positions. The demand for Draftsmen in all lines at 


give you: all times exceeds the supply. This is the work to get into. I 
£ — will show you how, and help you make a success of it. Real 
1. Complete instruction by Draftsmen go quickly to the top with the backing of this mil- 
my new practice method. lion-dollar Institution. 
2. Costly professional outfit Look into this opportunity. Get my free 
shown above. book, Job and Raise offer quick! Let me 


3.I WILL HELP YOU 
GET A GOOD JOB 
AND A RAISE IN 

PAY— 

\ 4. Or I'll re- | 0. C. MILLER 

fund every | Drsetor of Extension Work 


centof your American School home in spare time. A 


show you how to turn part of your spare 

time into real training and fer a onal deh 

Mail this coupon for my amazing offer? 
ee eee | 

0.6. ee. Dept, Otte Drexel Ave 


ican Drexel Ave. 


@ and 58th Street, Chica 






Please send me Free Drafting Book, Job 
and Raise offer and complete information 
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“It's me!” 
“You-was ? 


“Cant hardly” 


They may offend others as 
much as these offend you 


lk some one you met for the first time made the 
mistakes in English shown above, what 
would you think of him? Would he inspire your 
respect? Would you be inclined to make a friend 
of him? Would you care to introduce him to 
ochers as a close friend of yours? 


These errors are easy for you to see. Perhaps, 
however, you make other mistakes which offend 
other persons as much as. these would offend 
you. How do you know that you do not mis- 
pronounce certain words; are you always sure 
that the things you say and write are gram- 
matically perfect? To you they may seem correct; 
but others may know they are wrong. 


Unfortunately, people will not correct you 
when you make leeds: all they do is to make 
a mental reservation about you. ‘‘He is ignorant 
and uncultured,”’ they think. So you really have 
no way of telling when your English offends 


others. 

FREE Sherwin Cody, perhaps the best 
known teacher of practical Eng- 

lish, has perfected and patented a remarkable 

device which will quickly find and correct the 

mistakes you unconsciously make. Correct 

English soon becomes a HABIT. 


Mr. Cody’s remarkable new invention has al- 
ready improved the English of more than 41,000 
corps No useless rules, no tedious copying, no 

ard study. Only 15 minutes a day required. 


A new book, ‘* How to Speak and Write Masterly English’ is 
ready. It explains Mr. Cody's surprisingly easy method. Get a 
copy free and learn how to stop making embarrassing errors. You 
do not want others to judge you unfairly. Merely mail the coupon 
or a postal card. 


SHERWIN CODY SCHOOL OF ENGLISH 
1810 Searle Bldg. Rochester, N. Y. 


SHERWIN CODY SCHOOL OF ENGLISH 
1810 Searle Building, Rochester, N. Y. 


Book on English 


Please send me your free book, ‘‘ How to Speak and Write Mas- 
terly English.” 
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Will We Hop the Ocean 


on Floating Islands? 
(Continued from page 13) 


least has changed in direction. With the 
change in direction of the force of the 
wave Comes a corresponding opposition 
by the damper disks. 

A somewhat similar effect can be 
observed in a floating water-logged hulk, 
which will not rise and fall in waves 
because the waves cannot overcome the 
inertia of the water it contains. 

Mr. Armstrong visualizes an actual 
seadrome as a steel structure, 1200 feet 
long by 400 feet wide, or about eleven 
acres of surface area, with a draft of 150 
feet and with the platform seventy feet 
above water level. In addition to the 
landing platform there would be two 
other decks and a superstructure on one 
side. These would contain a machine 
shop, a hotel and similar terminal ac- 
commodations and radio and meteor- 
ological stations. The equipment of a 
station would include landing lights, 
similar to those used on land air stations, 
and seaplanes and high-speed sea sleds 
to be employed as tenders for the planes 
used in trans-Atlantic traffic and for 
rescue work on disabled ocean vessels 
whose SOS might be picked up by the 
seadrome radio station. 


HE cost of a single seadrome he 

estimates at between $1,000,000 
and $1,500,000, which would mean that 
his entire project of eight seadromes 
placed 400 miles apart on a route of 3,600 
miles between New York and Plymouth, 
England, would cost in the neighborhood 
of $10,000,000. This route would be 150 
to 200 miles south of the North Atlantic 
shipping route, over which passes one 
third of the total shipping of the world. 
Only ten percent of the storms ex- 
perienced in the regular steamship lanes 
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inventor, and it is also virtually free from 
ice and fog. 

The seadromes would be moored to 
buoys by cables 800 to 1,000 feet long, 
and the buoys would be attached to 
12,500-pound anchors at depths that 
would average 16,000 feet by two-and-a- 





quarter-inch galvanized steel hawsers 


would hit this route, according to the | 
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maintained in a catenary curve, which 


| means the curve assumed by a flexible 


cable of uniform section and material 
loaded with its own weight only. The 
displacement of the anchorage buoy 
would equal approximately the weight of 
the cable; the rise and fall of the ocean 
during storms would submerge the buoy 
and so minimize the anchorage strain on 


| the cable. 


R. ARMSTRONG suggests the 
utilization of land planes capable 
of floating, rather than seaplanes, for 
transoceanic traffic. He has worked out 
a complete transportation system for 120 
planes capable of making the trip from 
the United States to Plymouth in thirty- 
four hours. He estimates that 160,000 
passengers would be carried in a year— 
about a tenth of the number now making 
trans-Atlantic journeys—and fixes the 
probable cost of passage at $350. 
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will We Hop the Ocean | 
on Floating Islands? 
(Continued from page 144) 

minimizes the possibility of danger on his 
proposed air route. 

“Qn an average you would travel two 

‘Hion miles in a triple-motored airplane, ” 
he said, “before you would be confronted 
with the necessity of making a forced 
Janding. Anyone who has traveled in air- 
planes at all would not be-appalled by the 

ospect of making a four-hundred-mile 
flight over water, and by my plan a trip 
to Europe would be only a succession of 
four-hundred-mile flights punctuated by 
stops on safe, stable, comfortable landing 
stations from which the journey would be 
resumed on planes that had just emerged 
from the machine shop in tiptop con- 
dition. 


“4 AY proposal may seem revolutionary 
M according to existing standards of 
transportation, but so has every new de- 
velopment in transportation seemed at 
frst. People who were accustomed to 
travel by stagecoach looked askance at 
the railroad. Steamships frightened peo- 
ple who thought nothing of undertaking 
an ocean voyage on a sailing ship. It is 
only a few years ago that. people feared 
to ride in automobiles, and the airplane 
is still an object of terror to many. The 
transition from one method of transpor- 
tation to the next, however, gradually was 
accomplished. 

“Tt is my belief that the trans-Atlantic 
airplane service I propose will estab- 
lish itself in exactly the same way. 
People will see that with thirty-four-hour 
service to Europe available, they cannot 
afford to use steamships which require six 
or seven days for the same trip. It is 
merely a question of establishing the 
service, for, once established, its pat- 
ronage will take care of itself. 

“Tn this connection four groups capable 
of financing my scheme for ocean transit 
have become interested in it. As a pre- 
liminary step, and supplementing the 
tests I have made with the model, it is 

ned to construct a seadrome, some- 
what smaller than the size I have in- 
dicated for ocean traffic, and place it off 
the coast where it might be subjected to 
an actual sea test.” 


HESE are the high spots of the 

amazing plan by which this inventor 
proposes to banish the ocean barrier that 
Separates the Western and Eastern 
Hemispheres. A suggestion to dot the 
waters of the Atlantic with man-made 
islands at first glance seems bizarre, even 
absurd. Consider, though, that it is 
made by a distinguished engineer who 
for twelve years has instituted an average 
of twenty-five important developments a 
year, representing millions of dollars, 
for one of the largest manufacturing 
corporations in the world, and who has 
been a practical experimenter in aviation 
Since the birth of the science. More- 
over, he shows by mathematical cal- 


j culations and working models exactly 


how the thing can be done. 
Maybe a few years hence we'll be able 
to run over to Europe on week-end trips 


Whenever we feel like it! 
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Jesse G. VINCENT 








THE swift development of the automo- 
bile is one of the amazing romances of 
American industry. The impractical 
toy of thirty short years ago has become 
the most indispensable means of modern 
transportation. 


The automobile business was built by 
men who rose from the ranks and there 
are even greater opportunities today 
than there were thirty years ago. For 
the more automobiles there are, the 
more opportunities there will be for 
ambitious men. 


No other educational institution has 
trained or is training so many men for 
success in the automobile field as the 
International Correspondence Schools. 
Here are just a few former I. C. S. 
students who have made good in a big 
way: 

Jesse G. ViNCENT—Vice-president of En- 
gineering, Packard Motor Car Company. 


Designer of the Packard “Twin-Six” and 
co-inventor of the Liberty Airplane Motor. 


E. V. (“Eddie”) RickKENBACKER— America’s 
flying ace; Vice-president and Director of 
Sales, Rickenbacker Motor Car Company. 


Water P. CurysLer—Formerly President 


E. V. RICKENBACKER 


How | 
Prominent Automobile Men 
Got Their Start 


VINCENT, CHRYSLER, RICKENBACKER, Hatt, WALKER and 
scores of other prominent automobile executives rose from 
the ranks. What are the opportunities in this field today? 


and General Manager of the Buick Motor 
Car Company; First Vice-president in 
Charge of Production, General Motors Cor- 
poration. Now Chairman of the Board of 
the Chrysler Corporation. 


Max H. THoms—Supervisor of Inspection, 
Marmon Motor Car Co. 


Hiram Wa.Lker—Chief Engineer, Chandler 
Motor Car Co. 


HerMan T. Krarr— Chief Aeronautical 
Engineer, Goodyear Tire and Rubber Co. 


E. J. Hatt—Vice-president and General 
Manager, Hall-Scott Motor Car Co. Co- 
inventor of the Liberty Airplane Motor. 


J. R. Hatt — Vice-president and Factory 
Manager, Chandler Motor Car Company. 


JoHN Moore—Designer of the famous 
Ansted Engine. 


If the International Correspondence 
Schools can smooth the path to success for 
other men, they can help you. If they can 
help other men to go forward to better jobs 
or to success in businesses of their own, 
they can surely help you too. 


At least find out how by markinz and 
mailing the coupon printed below. It doesn’t 
obligate you in any way and it takes only a 
few minutes of your time, but it may be the 
means of changing your whole life. It pays 
to take a course of home study with the 
world’s largest correspondence schools. 


MAIL THE COUPON FOR FREE BOOKLET 
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Bi 


EARN $25 a weekins time, $50 
to $100 a week for full time. Steady profits 
right from the start. Pleasurable work— 
own your own business. 

Now you, too, can build a prosperous, 
well-paying business! No capital or previous 
training needed. Wonderfully thorough 
professional method correctly trains you in 
clever show card making—right at home— 
and quickly prepares you for an uncrowded, fascinating 
field of really surprising money-making possibilities. 

Now is the time to start! Retailers, wholesalers 
and merchants all around you constantly need dis- 
tinctive display material. Never before were oppor- 
tunities as varied, profits as inviting as right now. 
And this practical course is so simple—instruction is 
80 expert—progress is so amazingly rapid—you are 
creating original, salable show cards almost from 
the very beginning—and cashing in on the ever- 
ready demand for your services! 

Act NOW! Stores in your own locality form an 
eager market for sales-boosting show cards. Students 
even earn while they study—so can you! 


Coupon Brings Free Book 

Send at once for FREE illustrated, descriptive 
booklet cutlining this whole attractive business, tell- 
ing exactly how to start and conduct your business 
and giving full details of our practical home study 
course. Don’t delay. Be independent. Earn a good 
income. Own your own business. Mail coupon NOW! 
Washington Show Card School. 1117 15th St., N.W.,Washington, D.C. 
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Washington Show Card School, Room 2410-D, 

1117-15th St., N. W., Washington, D. C. 

Please send me FREE and without obligation, a copy 
# your new book, “Quick Success in Show Card Mak- 
ng.” 
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How Brave Men Cheated 
the Sea 


(Continued from page 16) 
at the entrance to the tunnel. And then, 
before he could set to work, over Smith’s 
telephone I heard Smith say to Eiben: 

“Tm all right now, Joe. Had a little 
accident. Go on back to your own job.” 

Smith had washed his way out with the 
hose backward through the muck of the 
cave-in! 

Eiben went back to his job. For a 
minute Smith rested; then, taking the 
hose, he deliberately crawled back into 
the clay tunnel which had almost been 
his grave, and for an hour more continued 
to wash his way toward the buried keel! 
Eventually the tunnel was finished, and 
through it were passed the chains which, 
attached to one of four pairs of pon- 
toons, made it possible to float the S-51 
and its crew of hero dead. 


EW records of valor on the field of 

battle, I believe, can compare with 
the bravery of this diver who returned 
into the black hole from which he escaped 
only by the grace of God. Yet his deed is 
typical of many performed by the divers 
who worked to wrest the S-51 from the 
sea. 

The raising of the S-51 is history now. 
It has been called a remarkable achieve- 
ment of engineering. Far more than this, 
it was a terrific human struggle against 
the power of the sea, waged by quiet men 
who could laugh at failure, and fight on. 

In the first rounds the sea was the vic- 
tor. The first salvaging expedition of the 
Falcon, with its crew of ten divers, was 
defeated by winter storms. There was 
Chief Torpedoman Frazer, the first to 
dive. Slipping down through a hatch into 
the engine room of the S-51, he closed 
valve after valve to seal the vessel, all 
the while working in sight of the bodies 
of S-51 engineers who died still clutching 
the levers of their engines. Then there 
were Wilson and Eiben, who, like con- 
tortionists, wriggled between machines 
and through narrow passageways to make 
air connections. 

The lashing of December storms found 
us all but beaten; Frazer with a strained 
heart; L’Heaureaux in the hospital 
fighting off death from the “bends”; 
Eiben crippled; Wilson 4 shadow; Ander- 
son threatened with pneumonia. 


a. LAST came’ a lull in the sea’s fury. 
Bailey went down. A few minutes 
later came jerks on his lifeline, the 
emergency signal. Eight men seized the 
lifeline and hauled him up. We took 
off his helmet. He was almost gone. 
“No air, no air!” he gasped. In the icy 
depths his air hose had frozen solid. We 
dared not risk more diving. The Falcon 
went south. 

With the coming of spring we began 
anew, more determined than ever. When 
the Falcon arrived off Block Island, we 
found the sea had swept away our 
marking buoys. For two days we 
dragged, until a grappling hook finally 
located the submarine. 

Then came a heartbreaking struggle of 
divers to. bolt on a 700-pound salvage 
hatch to seal the (Continued on page 147) 
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How Brave Men Cheated 
the Sea 


(Continued from page 146) 

‘,e-room. Handling this mass of steel 
on the sloping deck of the submarine was 
next to impossible. At last it stuck. 

With the interior of the submarine 
sealed up, our task then was to fasten 
the lifting pontoons. — Under bow and 
stern we dragged heavy iron chains to form 
cradle slings. But to get the chains under 
amidships, we had to run tunnels through 
theclay in which the S-51 lay fast. It was 
in cutting the first of these tunnels with a 
fre hose that Francis Smith had the 
adventure already described. By the 
time a second tunnel was started, an 
ingenious machinist’s mate on the Falcon 
had invented a new type of nozzle which 
blew backward as well as forward and 
which cut ten times as fast. , 

With chains finally in place and the 

ntoons floating, we were ready, late on 
the night of June 21, for the big lift. On 
the morrow we would raise the sub- 
marine. 


UT the next day a storm broke. Sud- 

denly the sea boiled under the Falcon. 
A moment later, the bow of the S-51, 
tom from its bed by the waves, came 
bursting through the surface riding on 
four pontoons. Breakers crashed over 
her, and the pontoons pounded each 
other madly. 

It was up to us now to raise her the 
whole way, storm or no storm. We began 
pimping air into the stern pontoons. 
Something slipped. Chains snapped, and 
two pontoons drifted away. Our chance 
was gone. We had to sink the bow 
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pontoons before they, too, should be 
torn away by the storm. 
But in thirteen days we had replaced the 
pontoons. Then compressed air began 
to flow into the engine room and stern 
pontoons. Less than two hours later the 
stern rose in a foaming sea. Now all 
the air was poured into the forward 
pontoons, while the divers lined the rail, 
tense and anxious. An hour passed. 
Four of the forward pontoons were dry, 
but still no sign of motion. The last 
two were nearly dry; still no sign. The 
suspense became terrific. Suddenly my 
indicators told me that the bow was 
rising. I hurried to the rail. Still no 
sign, but I needed none now. 
“Gentlemen,” I said, “here comes 
your bow!” 

Great geysers shot up as six pontoons 
broke through the foam. The S-51 was 
afloat. We flung our caps into the sea. 





ea 150 miles a strange procession 
. moved through Long Island Sound 
with the S-51 in tow. At the top of the 
morning tide we arrived off New York. 
Just as we caught a glimpse of the navy 
yard entrance, there came a jolt. The 
851 leaped violently, then stopped dead. 
Our.pilot had stranded us.on a reef! 

For the last time we renewed the 

ttle, and when high tide came again 
we floated the submarine clear. 

So, in the end, we. berthed the S-51 
safely. in.dry dock. So we brought. the 
tavy back its ship, and the families of her 
ew their beloved dead. >. 
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$125 a week. The first announcement of our 
new, rapid, simplified way to train you at 
home in spare time, with Lessons, Job- 
Tickets and Outfits. Lessons which take the 
mystery out of Electrical principles—Job- 
Tickets which apply what you learn in lessons, 
and give you step-by-step directions for doing 
actual Electrical work. Outfits of standard 
tools and materials with which you DO THE 
JOB. Read this sensational announcement. 
It opens the way to abetter job and bigger pay. 


Read this Contract! 
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rleusn, ELECTRICITY 


vat Home, in SpareTime! 


ERE’S BIG NEWS for 
H men interested in Elec- 
tricity, men earning less 
than $40 a week. Here’s the 
QUICKEST way to an Elec- 
‘trical EXPERT’S job at $60 to 
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With Outfits! 
SEVEN (7)_ outfits of 


tandard tools and ma- 
terials now supplied with- 














BIG SALARIES Waiting for You in 
TRICITY! 





climb higher than in other 
fields. Even skilled Elec- 
tricians earn bigger pay 
than mechanics in other 
lines. But wiih my training 
you can prepare for the BOSS 
JOBS in Electricity, positions 


for TIMID men 


If you have no 
confidence in your 
ability to go 
through with this 
training read our 


money- . | as Chief Electrician, Super- 
ment. a intendent of Power Plant, 

Electrical Draftsman, Elec- 
a trical Contractor, Superin- 


tendent of Electrical Con- 


Amazing Opportunities 


Electricity is one of the greatest, 
FASTEST GROWING businesses you can get into. 
Leaders like EDISON, MARCONI, and INSULL 
say it offers bigger opportunities today than ever 
before, that young men can make more money and 
















out extra charge to every 
student. With lessons 
to explain WHY and 
Job-Tickets to tell you 
I , this valuable 
equipment enables you 
to get a practical slant 
fm on Electricity-- QU! 
1, Electric eetdering K 
iring equipment. . 
g Belt wirind it wtring equipment. 
4. Voltmeter and compass. 
8: Prat ging Sat 
. u : R. 
7. Standard Foie, ck-dgwa’? with job- 
the field and the arma- 
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NEW WAY 
TO START! 


Find out if you like Elec- 
trical work—find out if our 








struction, etc., positions pay- 
ing from $250 to $500 a 
month and more. 


The Amer- 
ican School 


Now beginning its 
30th year of serv- ! 
ice. Chartered as an ED. 
UCATIONAL institution. 
Not one dollar in profits has 
ever been paid out, every 
cent received for tuition 
having been returned to 
our students in in- 




















for UNEDU- 

CATED men 
The new system 
lessons, job-tick- 
ets and _ outfits, 
makes this train- 








ingEASYto master struction andservice. 

Over 2°0 educators, 

executives and engi- 

° neers havé prepared 

Job-Service the instruction we 
EE S d offer. sibility tof 

responsibilit 1 

FREE to Students ONE MILLION 
and Graduates DOLLARS i 


We can frequently help our students find a beginner's job 
in Electricity within. a few weeks after enrolling. And in 
addition, we accept your enrollment with the positive 
agreement to help you find a well-paid Electrical position 
within 60 days after completion of training, or your tuition 
will be refunded. 


Chief Engineer Dunlap, Elertrical Division 


American School 





Dept. E-775 Drexel Ave. 
and 58th St., Chicago 


Electrical 
Job-Tickets 


FREE 









lessons and job-tickets are 
easy to master. Start 
with the coupon below. We'll 
send you 7 Job-tickets absolute- 
ly FREE—the same material 
sent to new students when they 
pay their money and enroll—to 
prove that you can learn at 
home in your spare time; to 
prove this training is honest, complete 
and simple. Start_with the COU! 


Send No Money— 


Ee ed 
Chief Engineer DUNLAP, 


Elect. Division, American School, Dept. 
E-775 Drexel Ave. and 58th St., CHICAGO 


Send me, please, 7 Job-tickets, absolutel 
FREE, and facts about the great Electric 

— without obligating me in the slightest 
legree. 
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Are You Afraid 
toFacethe Truth 
About Y ourself? 


There are occasions in the life 
of every man when he realizes 
how~ miserably he has fallen 
below what others had ex- 

of him and what.he had 

reamed for himself. The 
“big” man faces the truth, and 
does something about it. The 
“little” man finds an excuse 
for his failure, and does noth- 
ing. What are your answers 
when you ask yourself ques- 
tions like these? 












Am I not drifting 
along aimlessly? 


What, after all, is 
my purpose in life? 


Am I trusting too 
much to chance to 
mg me success? 


What is my greatest 
weak point? 


Is it lack of will, poor 
memory, mental 
laziness, mind-wan- 
dering, or what? 


Am I “licked” by life, 
am I a “‘quitter’’? 


What can I do, now, 
to “‘find myself’’? 


How 550,000 People Have 
“Found’’ Themselves 
Through Pelmanism 


Imanism is a scientific system of mind-training; it 
well-established principles of psychology, 
simplifies them so that they can be understood by every- 
body, and arranges them into a really op system. 
which is designed to re-arouse and to trat ‘mental 
faculties, which in most of us lie absolutely dormant and 
atrophied. 


What It Has Done 


Pelmanism originated in Great Britain. Members of 
the royal family, leading statesmen, distinguished mili- 
tary aud naval officers, world-famous authors, artists, 
actors, editors and publicists, leaders in industry and 
finance, people of the highest distinction in the Empire— 
became just =| ——— = Pelmanists as clerks and 
- he and day-la 

When the bh nomy 7 to America the same 
story was repeated— captains of industry and finance, 
men of affairs, jurists, writers, leading business men, pro- 
fessional people of all types— adopted Pelmanism as en- 
thusiastically as Seat cat me mae and college students. And 
now, over 550,000 people in every part of the world, men 
and women usually o the highest type of intelligence, 
have adopted and use Pelmanism to help them “find 
themselves.” 


Send for Free Book 


When people like General Sir Robert Baden-Powell, 
Ju Ben B. Lindsey, Frank P. Walsh, Major General 
Sir Frederick Maurice, Admiral Lord Beresford, T. P. 
O’Connor, H. R. H. Prince Charles of Sweden, Jerome 
K. Jerome, George Lunn, Sir Harry Lauder and thou- 
—_ of others equally famous find that there is ‘‘some- 


in Pelmanism,” can you afford to ignore its possi- 
baie ties for you? 
We will be glad to send you, without charge a book 


called “Scientific Mind-Training.” This tells the com- 
pes apery of Pelmanism, what it is and what it does; it 

th stories— some of them almost unbelievable 
—of people whose lives have been completely made over 


by ee To send fcr this book involves you in no 
obligation 


The Pelman Institute of America 


(Approved as a Correspondence School under the laws 
of the State of New York) 


Suite 8710, 19 W. 44th St., New York, N. Y. 





The Pelman Institute of Amer 
19 W. 44th St., Suite 8710, New York City. 

I want you to show me what Pelmanism has actually 
done for over half a million people. Please send me your 
free book, “Scientific Mind-Training.” This places me 
under no obligation whatever. 
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New Wonders of Our Sun 
(Continued from page 18) 


turbing periods have their compensa- 
tions. Sunlight now is being adver- 
tised as one of the greatest curative 
agents at the disposal of man. The ultra- 
violet rays are known for their health- 
giving properties, and have been found 
particularly beneficial in the treatment 
of rickets and tuberculosis. Experiments 
have revealed that during his periods of 
activity the sun is unusually generous in 
his distribution of the ultra-violet rays. 


ESPITE the distance that separates 

us from the sun, he can’t hide many 
of his secrets from us. We know, for 
example, just what he is made of. And 
all of his chemical constituents have been 
found on earth with the exception of one, 
coronium, which is revealed during an 
eclipse. The fact of this duplication gave 
rise to a theory recently expounded by 
Professor John A. Snyder, of the Phila- 
delphia Observatory, that the earth is an 
offshoot of the sun. 

Away back a few billion years or so the 
sun, he tells us, was much more active 
than at present. A great boiling motion is 
kept up in the interior even now—the 
heat at the center is estimated to be 
around 70,000,000 degrees—and there is 
reason to believe that in its youth the 
sun was much hotter and more active. 
When the earth came into being, Profes- 
sor Snyder thinks, there was an eruption 
similar to that which occurs in many 
homes daily at breakfast time when the 
housewife lets the coffee boil over. The 
sun got beyond its boiling point and a 
spot, or volcano, formed on its surface. 
The force was so great that a small por- 
tion of the interior shot out and went 
sailing in a curve through space, much as 
the coffee shoots up and over the side of 
the pot. 


N AND on this segment of gas flew, 
gradually slackening speed and 
describing a great arc as the normal at- 
traction of the sun worked to offset the 
force of propulsion. When the particle 
had reached a distance where the two 
forces were equal, it lost its motion away 
from the parent and continued on its 
curve. Gradually it cooled, formed a 
crust, and settled down to the task of 
making itself habitable for humans. 

Professor Snyder believes there was a 
recoil when the earth was shot off, and 
that a hole was torn in the opposite side 
of the sun’s outer layer. Another seg- 
ment was tossed out, becoming in time 
the planet Venus. 

It really seems a shame to let the sun’s 
energy go to waste. It is estimated that 
the amount of heat generated every sec- 
ond has a mechanical equivalent of 20,000 
billion horsepower, sufficient to do all the 
work of the world. If there were only 
some way in which that energy could 
be harnessed we should not have to 
bother digging coal and drilling oil wells. 
Just snap on a switch and the sun 
would do the rest. 

Our knowiedge of this great orb would 


that we have, on the average, only a min- 
ute ortwo a year (Continued on-page 149) 





‘be much greater were it not for the fact’ 
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— now heads his own business 
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Agents—Here It Is 


The New Serenola Something new and i 


9 easily and quickly. Meets every 

demand. Low priced. 

country by storm. Carried 

you anywhere. Built in just 

8 suit case. Fully guaranteed. _ 
Up to $126 a Week 
Extra Bonus Besides - 


The fastest selling musical inves 
tion known. 


No 





PERRY LUDLOW CO. S- 232 Dayton, Ohio 


collect. Pay you daily in advanee, 
led. Exclusive 
—~ given. 
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Turn Your Talent Into Money 
Cartoonists* earn from $50 to $300 per 


week—some even more. 


new Circle System of Drawing teaches 
you in half the usual time. Send for 
booklet and sample ng = ex- 


PE NATION full details of the 


NAL SCHOOL OF CARTOONING 


615 4. Baildiag 
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ARITHMETIC 


A practical treatise on electr cal calculations 
of all kinds reduced to a series of rules, all’ 
of the simplest forms, and involving 


ordinary anthmetic. 
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New Wonders of Our Sun 


(Continued from page 148) 


in which to study it caref ully. That is dur- 
ing an eclipse. Only then is the corona, an 
jmmense halo many thousands of miles in 
diameter, visible. It wasduringoneof those 
momentary periods that the existence of 
helium was discovered. Scientists then 
succeeded in manufacturing helium, and 
eventually it was discovered on earth. 

The corona is irregular in shape. Moun- 
tains of leaping light which form the 
outer edge reach heights of 35,000 miles 
and more. It is believed these promi- 
nences have a direct connection with the 
sun spots, hence the eagerness with which 
they are examined. 


N ECLIPSE, as you know, results 
when the moon gets between the 
earthand the sun. Were it not for a pecu- 
liar coincidence in the mathematical 
scheme of the heavens, eclipses would be 
of little value to the astronomer, as far 
as observation of the corona is concerned. 
The diameter of the sun is 400 times that 
of the moon, but its distance from the 
earth is also about 400 times that between 
earth and moon. The result is that when 
the moon passes directly across the sun’s 
face the latter is completely obscured to 
persons whose location on the earth’s sur- 
face is inthe resultant shadow. 

Just try this little experiment, and 
you'll see how it works. Your radio cone 
speaker, a dish pan, or plate can be used 
to represent the sun. Cut a circular disk 
of cardboard one inch in diameter to rep- 
resent the moon. Now, assuming that 
your speaker or plate is eighteen inches 
in diameter, pace off eighteen feet from 
itand hold the disk before one eye, closing 
the other. Extend it slowly in the direc- 
tion of the speaker until you have reached 
a point where the edge of the latter begins 
toappear. If you will have another per- 
son measure the distance from your eye 
to disk you will find it is exactly one foot. 


HAT experiment represents a total 
eclipse. There are two other kinds— 
annular and partial. If, from the place 
where you have secured a total eclipse, 
you move your arm still further out in the 
direction of the speaker, you will be able 
to make out the rim. That illustrates an 
annular eclipse, while a partial eclipse can 
be demonstrated by moving your hand a 
little to the right or the left, so that one 
side of the speaker is visible while the 
other side is concealed. 

Scientists travel thousands of miles and 
spend months in the erection of great 
cameras just for a view of an eclipse that 
may last only a moment or two. Univer- 
sities and scientific societies spend many 
thousands of dollars in equipment. It is 
estimated that the cost of each eclipse 
expedition is about $10,000 a minute. 
When it is all over the photographic 
tes are developed and examined care- 
lly for new signs. If one little bit is 
thereby added to our knowledge of the 
tin these investigators feel well: repaid 
for their time and trouble. 

_ Meanwhile the sun beams down, seem- 
ing to indulge himself in a sardonic smile 
at the puny efforts of men to.discover his 
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Needed in Aviation 


HERE is no field of work in the 

world today which offers such 

amazing opportunities to young 
men of daring and who love adventure, 
as does Aviation. Although still in its 
infancy, there is a crying demand in 
Aviation for young men with courage, 
nerve and self-reliance. For those who 
can qualify there will be thousands of 
highly paid jobs which will lead quickly 
and surely to advancement 


One student, S. F. McNaughton, Chis 
cago, Says: 


“Your lessons are like a romance, and what is 
more, after one reading, the student gets a thorough 
understanding. One never tires of reading them.” 
James: Powers, .Pa., another student, says: “I am 
indeed surprised that. such a valuable course can 
be had from such practical men for so little cost.” 


Personal Instruction by 
Experienced Men 





and success. 


Men who have had actual 


PREPARE experience in Aviation give 
i i= For One of These you personal attention and. 
ne Cees P POSITIONS guide you carefully through’ 


the Trained Man 


Look over the fields of 
work which are open to 
the young man _ today. 
You will find that Avia- 
tion is the ONE FIELD 
that is not overcrowded— 
the ONE FIELD in which 
there is plenty of room 
at the top. Think of it! 
Only 21 years ago Orville 
and Wilbur Wright made 
the world’s first airplane 
flight. Now airplanes fly 


to 





Aeronautical Instructor 
$60 to $150 per week 


Aeronautical Engineer 
$100 to $300 per week 
Aeronautical Contractor 
ormous Profits 

Aeroplane Repairman 
$60 to $75 per week 
Aeroplane Mechanician 
5 per week 
Aeroplane Inspector 
$50 to $70 per week 
Aeroplane Salesman 
per year and up 
Aeroplane Assembler 
$40 to $65 per week 
Aeroplane Builder 
$75 to $200 per week 


your training. They select 
the lessons, lectures, blue- 
prints and bulletins. They 
tell you the things that are 
essential to your success, 
Every lesson is easy to read 
and quickly understood. 


Big Book 


on Aviation 








around the world. Yes, 


Aviation offers the same wonderful oppor- 
tunities today that the automobile and 
motion picture industries did 15 and 


20 years ago. Men who got in on 
the ground floor of those indus- 
tries [made fortunes before 
others woke up. AVIATION IS 
NEW! It clamors for nervy 
young men—and the trained man 
has the world before him in Aviation. 


Easy to Become an 
Aviation Expert—$S50 
to $100 a Week 


You can qualify now quickly for one of 
these exciting, highly paid jobs through 
a new sure, easy method of training. 
The study of Aviation is almost as in- 
teresting as the work itself. Every 
lesson is fascinating and packed full of 
interest. That’s why Aviation is so easy 
to learn—you don’t have to force your- 
self to study—once you start, you can’t 
get enough of it.. Only one hour of spare 
time a day will giye you the- basic train- 
ing in.an amazingly short time... 





_ FREE 


Send coupon below 
for New Free 
Book, just 
out, “Op- 
portuni- 
ties in 
the Air- 
plane In- 
dustry.” Itis 
interesting and 
instructive and will 
show you many things 















about Aviation which 

you never. knew before. 

Only a limited number 

offered—get yours before the edition is 
exhausted. 


AMERICAN SCHOOL of AVIATION 


Dept. 1367, 3601 Michigan Ave., Chicago, Ill. 
a hahaheheheeshalabetteedetelebedbatelshebshebadebebehete bi heheleletobebabehetashehababebshaies 
s AMERICAN SCHOOL OF AVIATION, 

= 3601 Michigan Ave., Dept. 1367, 

Chicago, TIL. 

Without any . obligation, send me your Free 
Book, “Opportunities' in the Airplane Indus- 
try,” also information about. your Course in Prac- 
tical Aeronautics. 
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E NJOY the sights and wonders of New 
York, the modern Bagdad, at the same time 
you are learning electricity. 


Be An Electrical 
Expert 


Graduates of the NEW YORK ELECTRICAL 
SCHOOL are in demand by all the big electrical 
companies. Or, if you prefer the independence of a 
business of your own, there are thousands of op- 
portunities for efficient, dependable men to become 
electrical contractors. ‘When you are your own boss 
the money you can make is limited only 
energy and ability. 


Personal Instruction 


The NEW YORK ELECTRICAL SCHOOL is 
not a correspondence school. You learn by doing— 
by personal instruction on full size standard electri- 

equipment under the personal supervision of 
trained instructors. 


At N. Y. E. S. you train your hands and mind at 
the same time. You learn the theories of electricity 
—and then you are shown how to put the theories 
into actual — by solving the problems with 
your own hands 


by your own 


The man who has learned electricity by actually 
doing electrical work under intelligent personal in- 
structors can go to any part of =~ gh and be 
sure of a good living. There are N. Y. E. S. Gradu- 
ates in all the countries of the world. 


Write today for the 48-page booklet giving full 
information about the N. Y. E. S. Course and show- 
ing pictures of the equipment available for your 
personal use in our two seven-story buildings. 


The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 


Seeceeteseasa MAIL TODAY Seeeeesseesece 


THE NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York. 

Please send me FREE your 48-page booklet. 
It is understood that this request puts me 
under no obligation. 
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America’s First Great ~ 


Experimenter 
(Continued from page 24) 


are “warming, dieting, and bracing.” 
His suggestions, made in an era of “copi- 
ous bleeding,” all point toward today’s 
theories of preventive rather than cura- 
tive medicine—a typical instance of his 
position in advance of his age. 

Great as was his interest in the other 
phases of science, Franklin always dis- 
played a lively enthusiasm for the social 
sciences, particularly where they touched 
upon the sciences of political economy or 
of government. Some of his comments on 
population are particularly interesting in 
the light of today’s knowledge. Consider 
this one: 

“If in Europe they have but four 
births to a marriage, we may here, in 
America, reckon eight.” 

“Now (1751) one million English souls 
are in North America. This million, 
doubling once in every twenty-five years, 
will in another century be more than the 
people of England.” 

Similarly, his views on immigration 
show amazing foresight. 


“MAY persons,” he wrote, “have | 
expressed their desire of trans- | 
porting and establishing themselves in 
North America, but who appear to have 
formed, through ignorance, mistaken 
ideas and expectations of what is to be 
obtained there. . . . It may be useful, 
to prevent inconvenient expense and 
fruitless voyages, by giving some clearer 
account. . ” Such a paragraph might 
easily be included in the remarks of any 
immigration official today. 

But he remained thoroughly human, in 





learning. At any moment he was apt to 
set himself some such question as, “I am 
about courting a girl I have but little 
acquaintance with. How shall I come to a 
knowledge of her faults, and whether she 
has the virtues I imagine in her?” To 
which he suggests the answer: “Commend 
her, among her female acquaintances!” 
No modern psychologist offers more. 


E WAS by no means always right in 
his conclusions. Thus he did not 
recognize the true nature of phosphores- 
cence in sea water, but linked this up in 
his mind with the sea as the home of 
lightning. However, after he had, in his 
careful way, examined sea water under a 
microscope and seen its myriad organ- 
isms, he was willing to accept a new theory. 
This was characteristic of him. 

Something that seems much less char- 
acteristic is that he was for a time a 
soldier. Almost anyone would think of 
him as distinctly a man of peace. Yet, 
when a Philadelphia regiment of militia 
was dispatched to fight. the Indians, 
Franklin, in spite of some disinclination, 
rode at its head as Colonel. 

What is more, he soon showed that a 
certain amount of military science was 
included among his attainments. Dis- 
tributing his detachments, he built 
several forts with palisades and moat 
trenches, with loopholes and gun emplace- 
ments. As the axes began felling the 





necessary trees, he (Continued on page 151) 
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America’s First Great 


Experimenter 
(Continued from page 150) 

lea point of noting that it took “six 
ey the watch’. for two men to 
bring down a pine “of fourteen inches 
‘ameter.’ - And that he was equally 


| | careful in not neglecting the personnel of 


his command is shown by his method of 

ting men to come to prayers. 

The regimental chaplain, finding his 
audiences small, complained that the 
enlisted men were not punctual. Colonel 
Franklin had noticed that they were, 
however, very punctual when the allow- 
ance of rum was served out. “Perhaps,” 
he said to the chaplain, “it is below your 
dignity to act as steward of the rum. But 
if you were to deal it out, and to do so only 
after prayers, you would have all the men 
about you.” The experiment was tried 
and, says Franklin, “never were prayers 
more generally and more punctually 
attended. I thought this method prefer- 
able to the punishment inflicted by mil- 
itary law for non-attendance.”’ 


NOTHER public act of his justifies 
A his lifelong application of psychology 
and proves his absolute mastery of un- 
equivocal, exact language. This occurred 
in 1776. 

We have just celebrated the centenary 
of the death of Thomas Jefferson and the 
sesquicentennial of his masterpiece, the 
Declaration of Independence. Jefferson’s 
original rough-draft was examined for 
the first time under a microscope when 
President Harding ordered the smooth, 
oficial copy moved from the State 
Department to the Library of Congress 
for public exhibition. Then Franklin’s 
unsuspected share in the historic docu- 
ment was revealed. 

Like Jefferson, he was a member of the 
Committee of Five appointed to draw up 
the Declaration. But Jefferson’s well- 
eamed reputation for a beautifully pol- 
ished pen made it inevitable that he 
should be chosen to do the actual writing. 


$ E HOLD these truths to be sacred 

and undeniable.” That, as Jeffer- 
son wrote it, was the phrase; smoothly 
rounded enough. But to Franklin, the 
phrase was too long to be emphatic, and 
too general, because it was applicable to 
any truth, wherever found. Would any 


| body of men, prepared to “hang together 


or hang separately,” pledge “‘their lives, 
ir fortunes, and their sacred honor” for 

any truths so vaguely introduced? Frank- 

lin thought not. 
There is no written record that he 


'|®asoned in this way, but there is a very 
} definite record—proved by the microscope 


of his conclusion. Let anyone read the 
original aloud, as Jefferson put it, and then 
do the same after Franklin had taken up 
his quill, crossed out the last three words, 
and left behind him, for all time: “We 
hold these truths to be self-evident!” 
living in the eighteenth century, 
Franklin used its dignified English. But 
he was fully awake to the value of what 
We, in the twentieth . century, call 
punch.” 


Don’t miss the fascinating story-next 





Month of Franklin as an electrician. 
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of the building game themselves. You owe it to yourself to find out how to make more money. 





we do. 


sults. 





To Builders Living in or 
Near Chicago 


Visit our Day or Evening School for Build- 
ers and see with your own eyes the work 
tooo builders attend each year. 
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Same - lessons—same blue prints—same 
practical instructor;—same successful re- 
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Learn Cartooning 
At Home 


“-~w THINK that the lessons and methods 
IE: the Washington School are the best 
that one can find in the field of Car- 
tooning,” says Michael Perts. ‘“They 
teach not only to draw cartoons but also 
to draw them so that they could be repro- 
duced. While studying the course I have 
been able to sell a large number of my car- 
toons to local newspapers and a week after 
I received my Diploma I made $63 for one 
big poster. Needless to say that money 
earned in the course of study and imme- 
diately after the completion of the course 
exceeded many times the sum paid for 
tuition. The Washington School will always 
have my sincere appreciation and I shall 
not fail to recommend its course to anyone 
who is seriously interested in learning 
cartooning.” 

What better proof of -the 
value of this amazing course 
C. Perts is only one of many who have 
found this quick at-home way of learning 
Cartooning extraordinarily easy — and 
mighty profitable, too! 


Personal Instruction 


Method 


You, too, can learn to draw cartoons—no matter 
if you have never before touched a drawing pencil. 
You learn right at home in spare time. Yet the 
lessons are so prepared and corrected through our 
personal instruction method that your instructor 
seems right at your very elbow! It’s actual fun learn- 
ing Cartooning this easy way. And it’s fun that pays 
you big dividends in friends, popularity and big 
money rewards. This training can be secured on a 
very liberal monthly payment plan. 


Millions of dollars were 


spent on Cartoons 
last year. More will be spent this year. Good car- 
toonists easily earn from $50 to $250 a week. Start 
now and quickly prepare yourself for this pleasant 
big paying field. 


Send for FREE Book 


A wonderfully interesting little booklet which de- 
scribes this quick _ method in ‘detail and gives 
you the experiences of many of our students, will be 
sent to you absolutely FREE. Simply mail the 
coupon TODAY to Washington School of Cartoon- 
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Washington School of Cartooning, 
Room 2410-D, 1113-15th St., N. W., 
Washington, D. C. 


Please send me, without obligation, your illustrated 
FREE BOOKLET on Cartooning. 
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A Powerful New Five-Tube Se 


(Continued from page 59) 


culty in this way, do not hesitate to write 
to PopuLar SciENcE Monta ty for infor- 
mation or advice. The list of radio appa- 
ratus approved by the Popular Science 
Institute of Standards will prove a help in 
selecting reliable parts. 

Be sure to purchase a standard type of 
radio cabinet large enough for the 7 by 24 
inch front panel and 10 inches deep before 
you do any work on the set, because the 
first construction job is to cut off the sub- 
panel to the proper length to fit into the 
cabinet and then fit it to the front panel 
by means of two brass right-angle brack- 
ets bent up from strip stock. The front 
edge of the subpanel should be three 
inches from the front panel and the top 
surface of the subpanel should be about 
1% inches above the bottom edge of the 
front panel. Remember that the balanc- 
ing condenser H projects below the 
panel, so be sure to mount the subpanel 
high enough to provide clearance for this 
condenser. If you have the subpanel too 
high, however, the top of tne cabinet will 
strike the vacuum tubes. 
Take these factors into , 
consideration when you 
are buying the balancing 
condenser H and the 
tube sockets. 


OW cut an opening 

in the back of the 
cabinet for the binding 
post panel after you have 
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Be Careful to Place Tuning Units Exactly at Right Angles 


Fig. 5. This illustration:'shows you how to arrange the parts. T! 
spaced from all other parts so that no losses are introduced into the radio-frequency circuits 


Fig. 7. The knob at the left controls volume. The knob in the center 4 
regulates regeneration—it is not used except for distant stations” / 
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The tuning coils are well 


fitted it to the subpanel.: After that you 
can nail in the wooden supporting strips 
at each end of the cabinet. A carefub 
study of the illustrations will show you 
how this should be done. Full details are! 
given in the blueprints. 
The factory-made tuning unit A, Big} 
mounted easily on the end of a 2-inch No, 
6-32 brass screw as shown in Figs. 1 and} 
Be sure that coils B and D are set exactly} 
at right angles, as illustrated. 


OUNT the sockets M1 and M2 with 

the Gand P terminals toward the 

front panel, and place sockets M3, Mj} 
and M5 with the G and P terminals close 
to the rear edge of the subpanel. This} 
puts all of the filament terminals of the 
sockets near the center of the subpaneland 
the self-adjusting rheostats wired to them, 
The audio transformer K should be 
set with the G terminal next to the @ 
terminal of socket M3, and the resistance- 
coupling mountings Ni and N2 shouldhe 
placed with the (Continued on page 163) 
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Fig. 6. ‘The theoretical wiring diagram will be ‘preferred by radio amateurs who know - 


the meaning of radio symbols. All parts are.lettered ‘as in the picture diagram of Fig: 4... 1% 
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A Powerful 
Five-Tube Set 


(Continued from page 152) 






@terminals toward the back of the 
oe : they will be as close as possible 
fathe Gand P terminals of sockets M3, 
uj and M5 so that the connections will 






9 





js desirable also to mount by-pass 
e? r J4 with the terminals toward 
\ end of the set away from the tuning 
7 | its so that they will not be too close to 
variable condenser G2. 

You will find that No. 6-32 brass ma- 
dine screws and nuts are fine for bolting 
the various parts to the subpanel, and a 
}No, 25 drill will make a hole with just 
| enough clearance so that you will have no 
yinassembling. A smaller drillcan 
he used for the holes through which the 
connecting wires are passed. Study the 
tions and wiring diagrams carefully 
~~ 18} @ that you will be sure to drill all of the 
TE lholes needed for the wiring before you 

11 | start assembling the instruments. 
When everything is bolted in place, you 

will be ready to start the wiring. 


















THE filament wiring should be put in 

first. Run a wire from binding post 
No. $ to one terminal of rheostat T and to 
self-adjusting rheostats S2, 83, S4and Sd. 
Then connect the remaining terminal of 
theostat 7 with one terminal of self- 
adjusting rheostat S17. Now connect the 
remaining terminal of S1 to the nearest 
flament terminal of socket M1, connect 
§2to M2, S3 to M3, S4 to M4 and S5 to 
M5. You will note from the illustration 
of Fig. 5 that the self-adjusting rheostats 
are placed so that one terminal of each is 
cose to the socket terminal to which it 
connects. 

New connect all the remaining filament 
| | terminals of the five sockets together and 
to one terminal of filament switch V. 
Connect the other terminal of filament 
switch V directly to binding post No. 4. 
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8. Here is the panel layout for the new 
illustrated in Fig. 7. Only centers are given 













es the current from the A-battery to 
the tubes. The case of the audio 
ss condenser J 4 should be grounded 
e filament wiring at the nearest con- 
Yenient point. The way to do this is to 
put a soldering lug under one of the nuts 
{that bolts J4 to the subpanel and run a 
4 | Wire from this lug to the nearest point on 
it ete that is connected to binding post 
ap | No. 3. 


By OU will find that the simplest way to 
ri ; 


ie ela na A Seana nt 


make connections from several in- 

df {| struments to the same wire is to solder the 
__4& | ends of the wire to the two terminals that 
Wf | aefarthest apart and then run branches 
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Before disclosing an invention the inventor should 
write for our blank form “RECORD OF INVEN- 
TION.” This should be signed, witnessed and 
returned to us together with model or sketch and 
description of the invention for INSPECTION and 
INSTRUCTIONS. 


\NO CHARGE FOR THE ABOVE INFORMATION 


Our Four Books Mailed Free 


to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 
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and secure Foreign Patents in shortest time and 
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Progress of Invention 
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and description of your invention. 





Private Office, Victor J. Evans, with View of Patent Office Through Window 








Highest References 


VICTOR J. EVANS & CO., Patent Attorneys 


Prompt Attention Reasonable Terms 
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and 8 together and thcn run a wire from 
binding post No. 9 (Coi tinued on page 154) 
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a | through the holes in the subpanel to the 
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Inventors: Protect 
Your Ideas — Take 
First Step Today 


If you have a useful, practical, novel idea for 
any new article or for an improvement on an 
aa one, you should communicate with a com- 
tent Registered Patent Attorney AT ONCE. 
very year thousands of as on for pat- 
ents are filed in the U. S. Patent Office. Fre- 
uently two or more applications are made for 
the same or substantially the same idea (even 
though the inventors may live in different 
sections of the country and be entirely unknown 
to one another). In such a case, the burden of 
roof rests upon the last ange tg filed. 
ys of even a few days in filing the applica- 


tion sometimes mean the loss of a patent. So 


lose no time. Get in touch with me at once by 
mailing the coupon below. 


Strict Secrecy 
Preserved — Write 
Me in Confidence 


All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorized members of my staff. Feel free to 
write me fully and frankly. Your case will 
have my. personal attention. It is probable 
that I can help you. Highest references. But 
FIRST—clip the coupon and get my free 
book. Do THAT right now. 


No Charge for Informa- 
tion on How to Proceed 


The Booklet sown here contains valuable in- 
formation relating to patent procedure that 
every inventor should have. And with it I will 
also send you my ‘Record of Invention” form, 
on which you can sketch your idea and estab- 
lish its date before a witness. Such evidence 
may later prove valuable to you. Simply mail 
the coupon and I will send you the booklet, 
and the ‘Record of Invention” form, together 
with detailed information on how to proceed 
and the costs involved. Do this NOW. No 
need to lose a minute’s time. The coupon 
will bring you complete information entirely 
without charge or obligation. 


CLARENCE A. O°BRIEN 
Registered Patent Attorney 
ember of Bar of: Supreme Court of the 
nited States; Court of Appeals, District of 
. Columbia; Supreme Court, District of Colum- 
bia; United States Court of Claims. 

Practice confined exz- 
clusively to Patents, 
Trademarks, and 

Copyrights 


Mail Coupon 


Clarence A. O’Brien 

Registered Patent Attorney 

88-F Security Savings & Com. Bank Bldg., 
Washington, D. C. 


Please send me your free book, “How to Obtain a 


Patent,” and 
without any cost or obligation on my part. 


(Important: Print or Write name clearly) 
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A Powerful 
Five-Tube Set 


(Continued from page 153) 


to the B terminal of audio transformer 
K. Then run a wire from binding post 
No. 10 to the center tap of coil C (this is 
lug * 2 on the commercial type tuning 
unit). 

Now run a wire connecting up binding 
post No. 11 with the B terminals of 
resistance-coupling mountings Ni and 
N2, one terminal of audio blocking choke 
L and one terminal of jack U. 

Next connect the F terminal of resist- 
ance-coupling mounting N2 with binding 
post No. 7. 


— a wire from binding post No. 1 to 
the switch arm of switch W. Then 
connect one end of coil A and the two 
taps (these are lugs Nos. 2, 3 and 4 on the 
commercial type unit) to the contact lugs 
of switch W. Connect the remaining end 
of coil A (this is lug No. 1 on the com- 
mercial unit) to binding post No. 2 by 
way of the wire from rheostat T that goes 
directly to binding post No. 3, which you 


| have already connected to binding post 


No. 2. 

Now connect the end of coil B (this is 
lug No. 5 on the commercial type unit) 
that is farthest from the front panel with 
the G terminal of socket M1, and run a 
branch from this wire to the stationary 
plate connection of variable condenser 
G1. Then connect the other end of coil B 
(lug No. 6 on commercial unit) with the 
rotary plates of the condenser G1 and 
continue this wire under the subpanel to 
binding post No. 6, with branches going 
to the F terminal of transformer K and 
the F terminal of resistance-coupling 
mounting Ni. Connect one terminal of 
by-pass condenser J3 to this wire and the 
other terminal of J? to the nearest fila- 
ment terminal of socket M1. 

Connect the stationary plates of balanc- 
ing condenser H with the G terminal of 
socket M1, and run a wire from the rotary 
plates of condenser H to the lower end of 
coil C (this is lug No. 1 on the commercial 
tuning unit C, D, E). Then connect the 
other end of coil C (lug No. 3 on commer- 
cial unit) with the P terminal of socket 


M1. 


EXT connect the lower end of coil D 

(lug No. 4 on the commercial unit) 

to one terminal of grid condenser J1, and 

connect the other terminal of con- 

denserJ 1 with the G terminal of socket M2. 

Connect the stationary plates of con- 

denser G2 to the coil end of condenser 

J1. Make these connections just as short 
as possible. 

Now run a wire from the upper end of 
coil D (lug No. 5 on commercial unit) 
around socket M2 and solder it to the 
rotary plate connection of condenser G2. 
Drop a branch from this wire to the fila- 
ment terminal of socket M2 that is con- 
nected to switch V if you intend to use a 
201A type tube as a detector. If you 
want to use the new 200A type detector 
tube, make this connection to the fila- 
ment terminal of socket M2 that is also 
connected to the self-adjusting rheostat 
S2 instead of to — (Continued on page 155) 
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DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form ‘‘EVIDENCE OF 
CEPTION” to be signed and witnessed, 4 
sample form together with printed instructions 
will show whens te how to work up youreyj. 






plication for patent. As registered patent er 
torneys werepresent hundreds of inventors al] 
over the United States and Canada in thead. 
vancement of inventions, Ourscheduleoffeg 
willbe found reasonable. ‘The form “Evi 

of Conception,’”’ sample, instructions relating: 
to obtaining of patents and Schedule of fag 
~—_ : a request. Ask for them,—a post card 
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274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms “Evidence of Conception.” 












To the Man With an Idea 


I offer a most comprehensive, experi- 
enced, efficient service for his prompt, 
legal protection and the development of 
his proposition. 


Send sketch, or model and description, for 
advice as to cost, search through prior United 
States patents, etc. Preliminary advice glad- 
ly furnished without charge. 

My experience and familiarity with various 
arts, frequently enable me to accurately ad- 
vise clients as to probable patentability be- 
fore they go to any expense. 


Booklet of valuable information and form 


for properly disclosing your idea, free on re- 
quest. Write today. 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Washington, D. C. 
41-D, Park Row New York City 
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Have You An INVENTION 
Ifso the WORLD PROGRESS will 

nd you upon request sample copy Free containing 

‘Suagestions to Inventors as to Inventions Needed. We 

invite manufacturers to address us regarding inven- 

tions they want. Subscription for one year 

WORLD PROGRESS PUB. CO., INC. 

Room 202 Victor Bidg. Washington, D. C. 














garding safe and profitable invest- 
ments. See page 4. 
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"A Powerful 


Five-Tube Set 


(Continued from page 154) 


itive terminal. If at any time you 
decide to change tubes, be sure to remove 


ie one, wire before you put in the other, as 


you will have a short circuit 
‘that will result in burning out the self- 


: ‘adjusting rheostat S2. 


‘Connect one terminal of radio-fre- 
quency choke F to the P terminal of 
socket M2. Connect one terminal of by- 

condenser J2 to this same wire, and 
connect the other terminal of J2 to one 
‘terminal of tickler coil E (lug No. 7 on the 


terminal of coil E (lug No. 6 on the com- 
mercial unit) to the wire that goes from 
filament switch V to the filament ter- 
minals of the tube sockets. 


OW connect the remaining terminal 

N of choke F to the P terminal of 
transformer K. Connect the G terminal 
of transformer K .to the G terminal of 
socket M3. Connect the P. terminal of 
socket M3 with the P terminal of resis- 
tance-coupling mounting N1. 

Then connect the G terminal of N1 
with the G terminal of socket M4, the P 
term nal of socket M4 to the P terminal 
of N2, the G terminal of N2 to the G 
terminal of socket M5, and connect the P 
terminal of socket M5 to the remaining 
terminal of choke Z and one terminal of 
condenser JJ. Connect the remaining 
terminal of J4 with the remaining ter- 


‘}minal of jack U, and the wiring is 


complete. 

. After you have finished the wiring, be 
sure to check your work at least twice to 
be sure that there are no errors. 

To put the set into operation, connect 
up the antenna and ground to binding 
posts Nos. 1 and 2. - Connect a 6-volt 
storage battery to binding posts Nos. 3 
and 4. Connect the minus end of the 
B-battery to binding post No. 8. Apply 
45 volts to binding post No. 9. Connect 
up 90 volts to binding post No. 10, and 
15714 volts to binding post No. 11 if you 
use the 112 type power tube in socket M5, 
or 180 volts if you use the 171 type power 
‘tube in the last socket. 


oes plus terminal of the C-battery 
should be connected to binding post 


‘No. 5. Use 4 4 volts C-battery on binding 
post No. 6, and 9 volts on No. 7 with the 
. tube, or 40 volts if you use the 171 
tu 


Using the’ 171 tube and the battery 
Voltages given above, the set uses 5 mils 
of current. With the 112 tube it uses 8 
mils; and if you use 201A tubes through- 


| out, the current consumption is only 5 to 


6 mils. 


In the next issue, in the Home Workshop 
section, there will be a second article, covering 
the fine points of balancing this model five-tube 
sel. The use of various combinations of tubes 
and other important details showing you how 
lo get the best results will also be explained. 
Remember that if there are any details of the 
construction or the wiring of the receiver that do 
not seem clear, the staff of PopuLAR ScIENCE 
Monta ty will be glad to answer questions. 
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commercial unit). Connect the remaining | 
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NVENTORS your incas 


Before disclosing your invention send for our Evidence 
of Invention Blank. This should be signed and 








“EVIDENCE witnessed and returned to us with a model or 
wales sketch and a description of your invention for our 
BLANK Inspection and Instructions which are free. 





Also send for 

Our guide book ‘*How to Get Your Patent”’ 
which is sent free upon request. This book 
includes full instructions regarding U. S. Pat- 
ents, Trade Marks, our Terms, Methods, etc. 


WRITE TODAY 


& RANDOLPH & COMPANY, 
Terms a Washington, D.C. Dept. 130. 


Reasonable |. Please send me FREE OF CHARGE your 


1 Evidence of Invention blank and your guide “How 
Best 8 to Get Your Patent.’’ 


References ! Name 








RAN DOLPH & CoO. : 1% SS aU Se lec ae er ee ee ine 
Dept. 130, Washington, D.C. ! a Re AE Mk seep lea Rate. 2.05 2 Ae 
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PATENTS sc | 2) Camercalizes 


@ervice noted for results, evidenced 
|e nrene of extraordinary pe ge a 


Lacey, 648 F St., Gna eas Estab. 1 ‘n Botts 2S an yee Focilthe Fan 


Writ ADAM FISHER MF6. Co., 
183-D Enright Ave. St. Louis. Me. 


PATENTS 


i A : a N Yi Ke Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, 100 mechanical 




















pen HIGHEST y pues movements. Sent free on request. 
Send drawing or model for examination ALBERT E. DIETERICH 
and report as to patentability Formerly member Examining Corp. U. S. Patent Office 
WATSON E. COLEMAN, Patent Lawyer shea Lawyer and solicitor 
ts Nee years’ ex perience 
644 G Street N. W., Washington, D.C 681-A Ouray Bldg. Se incsiaitie: 
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PATENTS 


TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


1583 SCIENTIFIC AMERICAN BLDG. 522 SCIENTIFIC AMERICAN BLDG. 


New York City Washington, D. C. 
1311 TOWER BUILDING 664 HOBART BUILDING 
Chicago, Iil. San Francisco, Cal, 


519 VAN NUYS BUILDING 
Los Angeles, Cal. 


—— F——— 


Books and Information on Patents 
and Trade Marks By Request. 
Associates in All Foreign Countries. 
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“The Boss Didn’t Even 
Know My Name” 


“He ‘said my face was more or less 
familiar and he remembered seeing me 
around, but he didn’t even -know my 
name until the I. C. S. wrote him that 
George. Jackson enrolled for a 
course’ of home study and was doing 


“*Who's Saupe Jackson?’ he asked. 
Then he looked me up. Told me he 
ea to see I was ambitious. Said 


his eye on me. 

id too. Gave me my chance 
>... “Frank Jordan was sent out on the 
road. I- was. promoted over older men 
Rai ices Gi the Gren for years. 

“My spare-time studying helped me 
to get that job and to ond it — I 
got it. ly was a lucky day for 
me when I signed that : C & cupea” 





How much reg are you going to wait before 
you take the si va that will bring you advancement 
and more money 

at takes only a moment to mark and mail this 

upon and send it to the International Correspon- 
p nanan neo chooks at Scranton. Isn’t it better to do this 
today than eee = re 
wish you had? 


Mail the Coupon for Free Booklet 


“INTERNATIONAL “CORRESPONDENCE § SCHOOLS 
Box 7608-E, Scranten, Penna. 

Oldest and largest correspondence schools in the world 

Without cost, please tell me how I can qualify for the 


















position or in the subject before which I have marked an X; 
BUSINESS TRAINING COURSES 
Manageme Sales 
Industrial Management Advertising 
Orga Better Letters 
——_ eens S$) Card Lettering 
= graphy and Typing 
noe and Ba inking Law | 1Business English 
Accountancy (including C. P.A.) LI Civil Service 
Nicholson Cost Accounting se way Mail Clerk 





pecksoening mon School Subjects 
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Illustrating 


COURSES 





French 
TECHNICAL AND IND 
Electrical Engineering 
Electric Lighting 
_] Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 
Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
Metallurgy ining 

C) Radio 
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Street 


Add 














If you vevide in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian Limited, Montreal 














BE A PLUMBER 
and HEATING EXPERT 


Here’s the opportunity of - lifetime for men who 
— had learn a real trade. f 

rs making from $75 to $150 a week. A 
lew sae weeks in our shops will fit you for any 
branch in the plumbing field. Here you learn 
ead wiping, building and construction work, 
jobbing, Geto ar, blue prints and specifica- 
tions. all actual, practical work under 
the acuedaien ‘of master plumbers jumbers 
Sw are everywhere, in the ‘cities, small 

towns and the country 
Send for our FREE booklet on how you can earn 
your expenses whtle learntng in the world’s largest 
plumbin7 school. 


ILLINOIS PLUMBING WORKS SCHOOL 


512-514 N. LA SALLE ST. DEPT. 410 
CHICAGO, ILLINOIS 
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My Life Wasn’t Worth 


a Dime— 


(Continued from page 29) 


a long native knife, which Momadu had 
thrown wildly to me, fell at my feet. I 
grasped it and brought. it down on the 
snake’s head, warding him off, stunning 
him. His capture was easy after that. 
People frequently confuse the spitting 
snake with the constrictor. Cobras spit— 
a poison secretion which will kill a man 
shortly, if it enters his blood stream. The 
spitting, venomous snakes never con- 
strict, whereas the python, that does not 
hurl its poison, is a constrictor, and once 
within the coils of its magnificent length 
of body the man or animal is doomed. 


COLLECTOR of snakes must know 

where the snakes hunt, and that some- 
times takes years.. Twenty years ago and 
more, the Bronx Zoological Gardens of 
New York gave me an order for several 
kinds of rare snakes. They wanted green 
mambas—the long bright green, whiplike 
snake that winds itself about a tree 
branch, head down, and bites you as you 
pass under. They wanted the horned rhi- 
noceros viper, and they wanted the ball 
python—the snake which curls into a ball 
on the approach of man. 

Though I have agents in various parts, 
and each year take a trip into some 
foreign country, twenty years and more 
passed before I was able to bring these 
three snakes home. 

Folks at home probably think an 
animal man in West Africa flings him- 
self out of one peril into another day by 
day. He doesn’t. He can go for long 
weeks having all his animal forays turn 
out like shoes from a factory, clocklike 
and ordered. Then comes the hot mo- 
ment when he looks on death and wonders 
why he ever left his home in Camden. 


N THE West African country, once, a 
great granddaddy crocodile had been 

terrorizing the natives. An old chief, 
whose daughter had been eaten by the 
reptile, sent for me. Out there I’m 
supposed to catch animals by witchcraft. 
Well, I built a spring trap by bending down 
tree branches. When the giant crocodile 
was finally lured to the bait, he released 
a set of springs, and his foolish head, 
bound within a stout noose, went up into 
the air, tied to a tree branch. I had 
figured that the crocodile would be en- 
tirely suspended, so we could drop him 
into a cage and take him alive. But he 
was so heavy that my plan didn’t work. 

He was lifted about ten feet, leaving 
several feet of his enormous tail switch- 
ing on the ground. With one rush the tail 
struck a black boy and killed him. In 
the next moment it knocked me down, but 
I was up again instantly and had to dis- 
patch the rascal with my elephant gun. 

Each year when [I set sail for Africa 
my friends ask me, “Well, Pa Buck, 
when do you stop traveling and retire? 
Aren’t you getting a bit weary of this 
wild animal game?” 

I answer them all: No man, with 
curiosity in his mind and sympathy in his 
heart, can ever tire of wild animals. 
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COURSE for 


Haven't you often wished that you could 
draw cartoons, illustrate some idea, sketch 
some pretty face, etc.? You can do all of 
these things. One of America’s most fa- 
mous Cartoonists and Illustrators has 
developed a great, simple system for 
success in ali branches of Commer- 
cial Art. This system has revolu- 
tionized the entire theory of draw- 
ing. It means that drawing can be 
as easy for youas writing—much 
ome: lerthan learning shorthand, 

okkeeping or _ typewriting. We are 
a placing this original system for 
learning Drawing, Art and Cartooning, 
consisting of 34 lessons with over 500 
illustrations within reach of every one, 
= # will devote a few hours each 

k to the Course WE ABSOLUTELY 


$9 500 DRAWING 


$98) 













make his claim good ‘we will refund 
every cent paid us. By eliminating a 
large office force for answering corre- 
spondence, expensive catalogs, etc., we 
are enabled to make a price of $2. 98, 
the cheapest price ever known for a 
high-grade, ome study course. 
Many have sent us letters similar to that of Rop’t 
Davis of Detroit, who wrote: “I can’t see how you ask 
little, when others with inferior Courses get from ask 0 
$60 for theirs. It is more than I expected.” Learn 
draw. It is a big asset, no matter what field 


Send No Money 


Just order the Course 

on arrival pay renee $2.98 

lus a few cents postage,payment in 
rse 






If you order the 
at once, we will incl 
wing outfit, 


LEDERER SCHOOL OF DRAWING, Dept .2052- 
from outside the U.S. A, are payable $3. 28 cash 





rena 


” You can too. No capital : 


onsumer. 
or experience required. We pay 26 
cash commissions daily and big extra 


WRITE FOR FREE SAMPLES 


CARLTON MILLS, INC., Shirt Mfrs, 
114 Fifth Ave., Dept. 86-H, New York 
















Many nom Drees, freeagine $10,000a Lig a 


spare oe | corn while yo 
thing el se tik 

ties od hn ern 

offer ER 


IN NATIONAL STUDIOS, Inc. 
Dept. 1367, Reon Michigan Ave., Chicago, U.S.A. 











lfs Guse and Gire * 


You can be quickly cured if you stammer. Send 10 
cents, coin or stamps, for 288 page cloth bound book 
on Stammering and Stuttering. It tells how I cured 
myself after Stgmmeting and Stuttering for 20 a 


BEN ° G 
a 7534 Bogue Bidg.. 1147 N.U11.St. Indianapolls 
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AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and office windows 
Enormousdemand, large profits, Paul Clark } 
says: smallest day $28. 70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 








Begin Ki pain tana for my FREE BOS 
is mman of you at home di 
Py Write ace my FREE BOOK, ‘‘HowtoBecome 
a Good Pe n.’’It contains specimens and tells 
bow po go penmanship by the Tambya 
System. Your name will be elegantly written on@ 
card if if ae enclose stamp to pay postage. Write to- 
a} 





K, / 
uring’ spare ' 


ook. H 
ZN FW. TAMBLYN, 437 Ridge Bldg., Kansas iy, US. 





SIGNS and SHOW CARD 
PAINTING MADE EASY 
To produce really good signs, 
a) show cards, and lettering w 
YVoo—t__ allyouhaveto dois trace 
ot the Letter Patternand then 
> Se cares 
John F. Rahn, D2120 N. Neva Ave., Chicago, Il. 


your tracing. Anyone can doit 
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Mistakes to Avoid in 
Placing a House 


(Continued from page 32) 


jing, have the slope covered with 

uares of cut sod. Some difficult ter- 
po are planted with shrubs whose 
roots keep the soil from washing away. 

“As for a retaining wall, don’t build it 
without a concrete foundation going 
below the frost line. Make it plenty 
thick and strong above ground, always 
of concrete or cement-bonded masonry. 
If earth presses against the wall on one 
side, better reinforce the job with steel 
rods running both ways and put some 
draintile through the wall.” 

“Do we have to be fussy about our 
house foundations?” demanded Ellen. 
“Ien’t it an old-fashioned idea that the 


underground part must be just so?” 


#4 7ES, it is asancient as the Scriptures, 

Y hich refer to a certain dwelling 
which was built on the sands. Until theday 
when a house can be suspended from 
balloons or made to float in the ether, it 
will need the old provision of a stable 
base. Why? Because frost and water are 
insidious enemies that attack houses 
below ground, make them lean and settle, 
crack’plaster and skewgee doors, rot sills 
and floor beams, and at last destroy them 
utterly. 

“Whether there is a cellar or not 
foundations should always go below 
the frost line to rest on firm soil. 
When a cellar is dug five to seven feet 
down, it is pretty certain the bottom is 
hard and suitable for the foundation. 
Most any below-frost bottom will do. 
Beware only of marshy or filled-in ground 
or a site near a river, say, where water 
may wash the soil from your foundations. 

“Sometimes you can save a couple of 
feet of digging and have a higher, drier 
house by outside grading, that is, banking 
earth around the outside walls. You see, 
raising the outer level is the same as 
deepening the inside. Of course you 
should not bank too steeply, for looks 
and other reasons.” 

“How thick should we make the 
foundations, and of what material?” 
asked the young husband. 

“ A T THE very bottom you have a con- 
crete footing sixteen inches wideand 
afoot deep. On the center of the footing 
you put up the walls, whether poured 
concrete, brick or stone masonry, or 
concrete blocks. The local building code 
May require a twelve-inch wall up to 
e or outside ground level but eight- 
inch thickness is enough in anything 
except rubble masonry. The latter needs 
to be a foot or more thick, because it 
includes large stones and does not make 
a strong, tight job in thin sections. 
“Often a builder uses loose stones 
that he digs up to fill concrete forms, 
by saving cement and money. If 
stones are used, they should at 
be clean, not too large and so 
Placed that their ends don’t touch the 
form boards.” 

“You haven’t said which material is 
best for the foundation,” commented 
Ellen. (Continued on page 158) 

















and perhaps you, like other am- 
bitious men, due to the lack of money, 
time and education ry to t 
difficult mechanical trades, wonder what 
you can get into quickly and make the most 
out of, now! Haven't you overlooked the 
very thing you are looking for? For there 





men, like yourself! 
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is a profession ing for clean-cut, earnest 


Look into it. 60,000 
Moler graduates know Modern Barbering 


is easy to learn, inexpensive, quicker to 
earn, clean and FASCIN 

better than you think! 
Write for booklet C10. 


NATING! It 
FIND O 


Address the branch of the MOLER SYSTEM OF COLLEGES nearest you 


(Street address not needed) 


Chicago, III. Cleveland, Ohio 
ew York, N. Y. Fargo, N. D. 

St. Louis, Mo. Detroit, Mich. 

Kansas City, Mo. Denver, Colo. 

Cincinnati, Ohio New Orleans, La. 


Omaha, Nebr. 
ilwaukee, Wis. 
Atlanta, Ga. 
Memphis, Tenn. 
Dallas, Tex. 





Houston, Tex. 
San Antonio, Tex. 
Seattle, Wash. 

n Francisco, Calif. 
Toronto, Ont., Can. 
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now being made 


Join the Radio Association of Amer- 
ica. Let it train you to build and 
repair sets, to be the ‘‘radio doc- 
tor” of your community. $3 an 
hour easily made in spare time. 


$500 Earned in Spare Hours 


Lyle Follick, Lansing, Mich., writes: ‘‘Have already made 
over $500 ini spare time.”” He is just one of many. Our mem- 
bers are starting radio stores, securing better positions, passing 
radio operator examinations, qualifying as big-pay Radio 
Experts, as well as making money spare time. 

Join the Association now!—By our Special Plan your member- 
ship need not cost you a cent. Number of these memberships 
limited. Write for details NOW! 

RADIO ASSOCIATION OF AMERICA 

Dept. F-10, 4513 Ravenswood Ave., Chicago, Illinois 





BE, A RAILWAY 





RAFFIC INSPECTOR 
=" 


Earn upto $250 


per Month, ExpensesPaid 


Trained men needed in this important pro- 
fession. Fascinating work; plenty of variety; 
chances to travel, incement 






expenses orrefund yourmoney. Preparein 

months’ spare-time home study. Cost 
moderate; terms if desired. Send coupon 
for full details. 


Ne 
ig 


STANDARD BUSINESS TRAINING INST. 
Buffalo N. Y. 


- Send me, entire free, Booklet No. D-701, giving full particulars 
@ about course in Railway Traffic Inspection. 
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Electrical Expert’s 
Outfit — 


Complete when you enroll 


FREE 


Real tools--no toys 
to S of E Students 







HERE ARE THE TOOLS that make 
money. Free, too, if you accept this special 
offer for S. of E. electrical training. Just a 
few happy hours each week at home means 
big success. Work that’s full of thrills and 
fun. Send coupon for FREE book. 


OUR MONEY-BACK GUARANTEE 
BOND means that your training must abso- 
lutely satisfy you or every penny is refund- 
ed. S. of E. training makes good—with you. 
Our 22 years’ experience has shown us the 
one right way for success. Mr. Harnisch- 
- feger, president of the Harnischfeger 
Corp’n, one of the largest electrical concerns 
in America says, ‘‘The best recommenda- 
tion I have for your school is the number of 
your graduates who have made good i in our 
organization. Their training is right.” 


LET THE OTHER FELLOW slave away 
at $25 a week. You get the real job with 
S. of E. training. {p Business for Yourself 
Our men go tO gam is : 
the Western 
Electric, Harn- 
ischfeger Corp’n, 
Commonwealth- 
Edison and other 
big electrical con- | : 
cerns. Or you gO Hundreds of S. of E. Students 
into business for Kelp and esake big money. 
yourself and be your own boss. 


$65 A WEEK AND UP is just ordinary 
pay in electrical work. Even common 
electricians make that much. But with 
S. of E. training you can be an electrical 
expert and get the big job. 


OPPORTUNITIES BY THOUSANDS 
every day. No slack seasons. The electrical 
boom is just starting. S. of E. men are 
demanded first because our 22 years’ 
experience means better and more practical 


training for our students. 
64 Page 


A 
Book 


Personal 
Challenge Now Free 
Send for your 


“Whatever your 
present occupa- copy free and 
tion we can train oo poe. Money- 
you for success in Charles P. Stein- ack guaranty 
electricity. Put “Ez siz. that our course 
a in my ard”’ of General satisfies or money 
ands.’ the last 6 years of back. Mail cou- 
Oscar WERWATH, i8- pon today with- 
President. o'r. * out fail. 
Achance to make $65 A WEEK AND UP! anda 
real career in electricity for yourself. In business or 
rapid advancement with electrical concerns. 


Bete eset ee ee ee 


: School of Engineering, CLI Pp N OW: : 


= Dept. H-476, Box 572, 
Mi waukee, > 

Please send me free and postpaid your 64 page 
book giving details of S. of E. training. Also de- 
tails of your Money-Back guaranty. 
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Mistakes to Avoid in 
Placing a House 


(Continued from page 157) 

‘Poured concrete is standard,” was my 
answer. “It has to be done well to main- 
tain its reputation. Footings and walls 
can be made in one operation, and if a 
power mixer cleans up the job in one 
day you have a seamless monolithic base 
for your home. A mix of one part cement, 
three parts sand and five of gravel or 
crushed stone will be right in most cases.” 

“What do you say to foundations 
made of concrete blocks?” asked Rob. 
“They’re quite common, I notice.” 

“Yes, and they do very well. It’s 
largely a question of local conditions 
whether to use blocks or poured stuff. 
Blocks are convenient to handle, require 
no form or mixing labor, and are easily 
laid up. They are not so good in a damp 
site because to make them water-tight 
you have to coat the outside with hot tar 
and maybe also plaster the inside with 
a rich cement mortar. But an inferior 
poured wall may require the same 
treatment. 


IZE up the location in choosing 

your foundation material. A deep 
cellar will have more water trouble than 
a cellar not far down. If springs appear 
in the excavation, that’s a hint to use 
first-class solid concrete.” 

“IT guess the cellar floor needs to be 
made by a concrete chef, as well as the 
walls,” said the young fellow. 

“It deserves the faithful workmanship 
of my Italian friend, Carmino. He can 
make you a bone-dry floor, smooth as 
polished stone, having gentle slopes, 
imperceptible to the eye, to lead any 
chance water away to the trap drains. 
His method is first to level the earth. 
Then he lays the tile drain lines, if these 
are required. He fills the whole area 
with six inches of hard cinders and tamps 
them down well. He then applies about 
three inches of rough concrete and gives 
it slope with line, straight edge and level. 
He finishes the top with an inch of rich 
cement mortar, on the damp surface of 
which he sprinkles a little dry cement 
before troweling. 


” HILE Carmino uses the spirit 

level, his eye is about as reliable an 
instrument. It is certainly more artistic. 
When an argument arises between his eye 
and his level, he gives the benefit of the 
doubt to the former, with beautiful 
results.” 

“Tf your Carmino is a real person, I 
want him to work on our house,” ex- 
claimed Ellen enthusiastically. 

“Tl show you examples of his art on 
my place. He is only one of quite a 
number of good craftsmen in the building 
line. I guess everybody is beginning to 
appreciate the merit of artists, even 
though they wear overalls. In New York 
lately they awarded a medal to a hod 
carrier for deft and devoted performance.” 

**T’ll bet he deserved it more than some 
birds do their honorary degrees from 
colleges,” said Rob. 


Next month—another article to help 
you with your home building problems. 
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OIL 


BU RNERS| 
At Halt Price 
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Amazing Advertising 
Offer to Introduce 
Improved Burner 


Now, if you act promptly you can own 
a new, improved Oil Burner at astound- 
ingly low cost. For 10,000 new, im- 
proved Oliver range 
and stove Burners are 


to be distributed at ie i 


i : 
half-price—as part of »~:, ——a 
a gigantic advertising Fae 
campaign. = 
THE most sensational 
bargain in oil burner his- 
tory is now offered because 
we want people to see the 
many advantages of this 
improved device over old, 
crude burners. 


A BURNER FOR 
EVERY STOVE AND RANGE 


Absolutely safe. Odorless, wickless. Installed 
in 15 minutes. Lasts a lifetime. Complete 
heating satisfaction is guaranteed. 


Remember, over 275,000 Oliver Burners have 
already been sold. These 10,000 Improved 
burners will go fast at this sensational price. 
Get rid of the dirt and drudgery of coal and 
wood forever. Have clean, quick, odorless oil 
heat. Send no money. Just mail the coupon 
and register yourself for this lifetime oppor- 
tunity. Don’t miss your chance. ACT NOW! 


a 


Oliver Oil Burner Corporation, 
M-341 Oliver Building, St. Louis, or 


HALF-PRICE ADVERTISING. 
CERTIFICATE 


NE SPECIAL COUPON OFFER Ts 


Oliver Oil Burner Porpenstinn, 
M-341 Oliver Building, St. Louis, Mo. 


Please register my name for your half-price 


iS 





advertising offer and send details. y, 
I am interested in a burner for my 
Basie aus Heating Stove .+....--Range [> 
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THESE NEW BOOKS 


Garage Owner— 

Service Station Mgr. 

RepairMan—Trouble 
@shooter—Car Owner 


Just off the press. Five volumes, 2200 pages of money- 
peeemobile ideas. Tells what to do, how to 

do it and wi All new shop-kinks and brand new 
repair me eels included. Everything made clear and 
Poo with 2400 pictures, charts and diagrams. 
‘ou can quickly master these great books, know 
job—make yourself an expert and draw an 


your 
rt’s pay. 
Eve about every Auto, PLUS 


4 Big New Features 


Trouble Shooting * 58 causes of trouble, how to 


etect it, how to cureit. 334 
definite cures for all motor file thoroughly explained with 
charts and diagrams. This information worth hundreds 

of dollars to any repairman or trouble-shooter. 
(A separate sheet for each car.) 
18S Complete diagrams of electrical 
systems on all standard cars. Show exact location of 
tor starter—distributor—ignition coil—circuit 
er—relay—fuses, etc. Every connection clearly 
inaleated. The charts keep you from being stumped on 
any ignition job. 
an. ore Teper Be ret, 
often wished for a quick solution of this - that troub! 0) 
poady = answers to every 
ment Service Pree eee Zoeee cme 
our employment cepartment will be at your service FREE. We 


Saiiees Contact with many employers and cep put you in touch 


haven’t 





a grea’ 
ities you would ce De never hear of otherwise. 
for 10 Days FREE Trial 
ership in the American Technical Society enti- 
to fall consultation — oe ih 18 areas erts. Don’tsend a 
ooks for ten days 
y us nothing ae ‘ie 


to keep the books. eo 

aoa until $24.80'is i. aaios aioe in any way 
any job, big ao irs, Wiring ayatenia, trouble 

sirincrubiicieiiaest dc2; 


the coupon no 
Ssecseca seuecteucsusesss 


Technical 
Ai, Chicaso, U. Society , SEND NO MONEY 
ime a 5 volume set of Automotive Engineering for FR’ 
if satisfactory 1 will send rly $2.00 withi in 10 days | 
monthly 
certifica 


until special price of $24. id. Tne ~ 
ite and employment service, no > charge ee 





ea. Shipped prepaid = approval. Make 
on 
money ei set ne, _oseteler 


Youn RES GIVEN! 


ones BOOK. 


senda 
LINGER TIRE & RUBBER co. 
foe 11° Phileas hia. Da 
2) 
Dept. 410. Oakland. Calif.” 


COPY THIS SKETCH 

let me see what you can do with 
It. Cartoonists trained by this 
l are earning from $50.00 to 
rw el or more per week. The 
nm Picture Chart Method of 
teaching makes original drawing 
easytolearnat home in sparetime. 
fa intorna on as saa 
on and sam chart 

test. nag a. . 


ae CHOON, 

Read Interesting article on 
Page 4. ‘‘How $100 a Month, 
Invested Properly, Can 
Make You Independent.” 
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Magic Things 
We Do With Glass 


(Continued from page 35) 


the form of a flat plate and then care- 
fully polishing both surfaces so that they 
are absolutely parallel. 

If you should visit a glass factory, as I 
did not long ago, you would see that the 
method of making blown glass is much the 
same in essential principles as it has been 
for centuries past, except where modern 
machinery has been substituted for hand 
labor. In fact, if an ancient Egyptian 
glassmaker should come back to life and 
get a job in a modern plant where com- 
mon window glass is made by hand, he 
would be able to pick up a “blower’s 
pipe” and earn his wages with little 
trouble. Watch how it is done: 

Before a large glass kiln, in which sand 
mixed with powdered limestone and sul- 
phate of soda has been melted, stands a 
worker known as a “gatherer.” In his 
hands he holds a hollow iron “blower’s 
pipe,” some five feet long. He dips one 
end of the pipe in the melted glass until a 
solid ball of the material adheres to it. 
Near him stands another worker, a 
“blower,” the floor in front of him cut 
away and disclosing a deep trench, known 
as a “swing hole.” 


HE gatherer passes the pipe to the 

blower, who raises it and blows into 
it until the soft glass at its other end 
expands into a pear-shaped bubble. The 
bubble is reheated, and then the blower 
lowers it into the swing hole, where the 
weight of its lower end causes it to elon- 
gate and take on cylinder form. 

Now the blower fills the cylinder with 
air from his lungs and stops the mouth- 
piece with his thumb as he once more 
thrusts the end of the cylinder into the 
furnace. The imprisoned air expands, 
and bursts through the softened end. 
The blower again lowers the cylinder into 
the swing hole, this time whirling the pipe 
between his hands. This whirling motion 
causes the glass to assume true cylindrical 
form, with sides parallel and of fairly 
uniform thickness. 


OW the “neck” where the glass ad- 
heres to the blower’s pipe is cut off, 
the cylinder divided into sections or 
“shawls,” and these sections cut length- 
wise. These shawls now are placed on a 
flat surface in a flattening oven, where 
the heat causes the glass to “wilt” gent- 
ly, and to open out into sheets. Finally 
the sheets are cooled, after which the 
window glass is ready to be washed with 
acid, graded, and packed for shipment. 
In principle the process of making 
window glass by machinery is the same, 
I found, but more spectacular. A giant 
machine dips compressed air blower’s 
pipes into the glass kilns, and then with- 
draws the pipes slowly. As they are 
raised high into the air, the adhering 
glass is blown into mighty, gleaming 
columns. The machine-blown glass cylin- 
ders are as much as forty feet long and 
two feet in diameter! 
The manufacture of plate glass I found 
equally fascinating. The sand is melted 
in gigantic “pots.”’ (Continued on page 160) 





Follow 
this Man! 


Secret Service Operator 
38 Is on the Job! 


OLLOW him through all the ex- 
F citement of his chase of the 

counterfeit gang. See how a 
crafty operator works. Telltale finger 
prints on the lamp stand in the mur- 
dered girl’s room! The detective’s 
cigarette case is handled by the un- 
suspecting gangster, and a great 
mystery is solved. Better than fiction. 
It’s true, every word of it. No obliga- 
tion. Just send the coupon. 


FREE! 


The Confidential Reports 
No. 38 Made to His Chief 


And the best part of it all is this. It 
may open your eyes to the great 
future for YOU as a highly paid 
Finger Print Expert. More men are 
needed right now. This school has 
taken men just like you and trained 
them for high official positions. This 
is the kind of work you would 
like. Days full of excitement. Big 
salaries, Rewards. 


Can You Meet 
This Test? 


Can you read and write? Are you ambitious? 
Would you give30 minutes aday of yourspare 
time preparing yourself for this profession? 
Would you like a life of excitement, a 
adventures and high pay? Answer yes an 
I'll show you how to attain all this. 


Send the coupon and I’ll send the Free Re- 

ports — also a wonderful illustrated book 
telling of the future awaiting you as a 
Finger Print Expert. 


T. G. COOKE, Pres. 
University of Applied Science 


1920 Sunnyside Ave., Dept. 13-67,Chicago, Il. 














Mail Coupon NOW! 


University of Applied Science 

1920 Sunnyside Ave., Dept. 13.67, Chicago, Ill. 

Gentlemen:—Without any obligation phatover 

me your new, fully illustrated Free k on nent 
ints and your offer of a FREE course in Secret 

Service_ Intelligence and the Free Professional 

Finger Print Outfit. 


5 
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Learn to Play JAZE 
by Ear in 90 Days 


Be a master of jazz, syncopation, melody. It 
is.easy to learn at home in your spare time. 
Ww. Niagara Method shows you how. 


By R. C. JAMES 


How I used to wish that I could sit down at the piano 
and pour out the golden syncopation of American melody, 
ke the jazz piano Eeyore é had heard. How I used to 
wish that I could be the popular one in every crowd. 
But I could not play a note. I did not know a thing 
ut music, 


Niagara Method Shows The Way 


Then somewhere—just as. you are reading this—I 
fead of the Niagara Method which makes piano playing 
wonderfully simple. I sent for Director Wright’s bool 
“The Niagara Secret.” I read the book, and { knew it 
woes ed Director Wright” d 

ollow: irector Wright’s principles, and in no time 
I had caught on to his ideas. — 
Simple—Easy—Delightful 

And the best part of it allis that there is nothing hard 
ebout the Niagara Method. Ina short time, by folow- 
ing Director Wright’s principles and by devoting a part 
of my spare time to the practical application of his course, 
I soon learned to play. 

No tiresome scales—no arpeggios to learn—no weary 
hours of practice—no do-re-mi—no meaningless exercises, 
If you know the Niagara Method, you can sit down and 
reel off any popular song which the high-priced orchestra 
fleaders play in the cabarets, clubs, hotels, dance halls, 
or theaters, 


Decide to Begin Now 

If you have never played a note, or if you do play— 

mo matter how well—you too may become a master of 

jazz and melody by learning the simple, wonderful 
Niagara Method. 

Don’t wait another day. Send the 
coupon now for the “Niagara Se- 
cret.”’ This book is yours absolutely 
FREE. _ If 10c (coin or stamps) is 
enclosed you also receive wonderful 

klet‘‘Howto Entertainat Piano.” 

Ronald G. Wright, Director 

Niagara School of Music, 
EAR Dept. 938, Niagara Falls, N. Y. 


CLIP THIS COUPON NOW! 


NIAGARA SCHOOL OF MUSIC, Dept. 938 ,NiagaraFalls,N.Y. 


Without obligation mail me your book‘‘The Niagara Se- 
cret.’’ l enclose 10c for book‘*How to Entertain at Piano’’ 
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EasytoDraw Cartoons 
When Shown in the RIGHT WAY 


Some of the cleverest cartoonists and comic artists 
learned to draw in their =~ time by followi: 
Cartoonist Evans’ Simple and Easy to Learn Metho 
ar o> | tee Ay pH 
your dra r. Evans see if you have ability 
and receive the Portfolio of Cartoons and full details 
abeut the course. It is not expensive. 


THE W. L. EVANS SCHOOL OF CARTOONING 
625 Leader Building Cleveland, Ohie 
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Magic Things 
We Do with Glass 


(Continued from page 159) 





Another flower in the Harvard collection— 
Echinocereus Engelmanni. From the sharp 
spines to the delicate petals, ali is blown glass 


These pots are removed from the 
ovens by electric cranes, and their con- 
tents spilled over steel casting tables, 
where the glass is rolled flat by twenty- 
five-ton steel rollers. Finally the rough 
plates are cooled, ground and polished to 
half their original thickness. 

It is possible that the historic method 
of making glass from sand eventually 
may give place to new and radically dif- 
ferent processes. Just a few weeks ago, 
for instance, chemists at Cornell Uni- 
versity announced the discovery of a way 
to make sandless glass by using a com- 
pound of the metal called germanium. 
For the present, however, the white, 
hard grains of sand still remain the com- 
monest material for glass manufacture. 

Perhaps the most fascinating of the 
art, to me, had to do with the coloring of 
glass. In many cases, glassmakers told 
me, desired tints had been obtained only 
by pure accident. For example, the red 
glass in the tail-light of your car came 
from the discovery by a French scientist 
that ruby glass of remarkable transpar- 
ency and radiation could be colored by 
selenium, then a waste product. 


NOTHER chemist, by throwing alittle 
salt into a glass melting pot, a score 
of years ago, hit upon the discovery of a 
glass for lampshades that would produce 
a white light without glare. The same 
chemist was instrumental in producing 
almost perfect reproduction of natural 
daylight for the stage by the combina- 
tion of red, green, and blue spotlights. 
If you are particular about the exact 
color of your necktie, you probably carry 
your choice to the store door to see it by 
daylight—or else use the “daylight 
lamp,” which glass has made possible. 
The bulb is made of light navy blue glass 
which absorbs those rays which give 
ordinary artificial light a yellowish tinge. 
Usually the coloring in glass is pro- 
duced by mixing rust of various metals 
with the clear glass. Thus chromium 
produces chrome green or yellow; man- 
ganese, violet; cobalt, purple-blue; ferrous 
oxide, olive green or pale blue; lead, pale 
yellow; tellurium, pale pink; nickel, violet 
or brown; copper, peacock blue or green. 








“Good Bye, Boys!” 


“To-day I dropped in for a last wor 


with the boys at the office. And as] saw 
Tom and Dave there at the same old desk 
it came to me suddenly that they had bee 
there just so the day I came with the firm 
four years ago. 


‘When I started here I was put at 
given certain routine things ay & But aa 
few months I began to realize that I was nothing 
but a human machine and that I couldn't expect 
to advance that way. 


“So I wrote to Scranton and arranged f 
time study course that would give me special tae 
ing for our work. Why, do you know, it gave me 
a whole_new interest in our business? In g 
months I was given more responsibility and mor 
money. Since then I’ve had three increases, gr 
months ago I was put in charge of my d 
and now my big chance has come—I’m to 
ger of our Western branch at $5000 a year! It jus 
shows what spare-time training will do,” 

If you want to make more money, show your employer 
you’re trying to be worth more inoney. If you want g 
bigger job, show him. you’re willing to prepare for it 

There’s a simple, easy way to do it. For 35 years thy 
International Correspondence Schools have been training 
men and women right in their own homes whenever they 
had a little time to spare. Thousands of men and women 
have stepped up in just this way. More than 180,000 ary 
studying now. Ten thousand are starting every month, 

Can you afford to let another priceless hour 
pass without finding out what the I.C.S, cay 
do for you? Here is all we ask—without 
without obligation, mark and mail this coupon, 
es cmt eS SY Smet GN GENES eee cS GME) Ges; ne RE em eee om 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7606-E, Scranton, Penna. 

Oldest ané@ largest correspondence schools in the world 

Without cost, please tell me how I can qualify for the 
position or in the subject before which I have marked an: 

BUSINESS TRAINING COURSES 


g 








|Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization Better Letters 

Traffic Management Show Card Lettering 
Business Law Stenography and Typing 
Banking and Banking Law Business 

Accountancy (including C.P.A.) LJ Civil Service 
Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary High School Subjects 
Spanish (J French Illustrating 

TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engine Architect . 

Electric Lighting Architects’ Blueprints 
Mechanical Engineer _ Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions Structural aT 
Gas Engine Operating Chemistry Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy 0 Mining Agriculture and Poultry 
Steam Engineering (j Radio | Mathematics 





Name. - ot 


Street 
Address. 











City...... State. 


Occupation.........0....ccesesscccccereesserssssevecerseneseseesssenssecsesseaneases 
If you reside in Canada, send this coupon to the Intern. 
tional Correspondence Schools Canadian Limited, M 


PREPARE FOR AN 


ARI CA 


thru the only school operated asa 
department of a large art organiza- 
tion. Commercial Artists trained 
the ‘‘Meyer Both Way”’ earn as high 
as $10,000 per year. We today have 
hundreds of students who had pre- 
viously studied in other art schools. 
Why? Because your instruction is 
upon our everyday —— 
ence in meeting the art needs of 
leading advertisers. Home study 
instruction. Write for illustrated © 
book telling of the success of our 
students. 


MEYER BOTH COMPANY 
Michigan Ave. at 20th St. (Dept. 35) Chicago, Ill. . 
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FIRST PRIZE—$500 
.W.A. Carrie, Jacksonville, Fla. 
SECOND PRIZE—$100 
Dwight L. Booher, Plymouth, Ind. 


THIRD PRIZE—$50 
A. P. Bach, St. Paul, Minn. 


TEN $10 PRIZES 


| Frederick J. Bryant, Auburn, Maine 


HL. H. Clarke, Victoria, B. C., Canada 
Dr. Percival W._Darrah, Leavenworth, 
Kans. 


§, F. Davis, Omar, W. Va. 

Arlo D. Gerst, Lebanon, Pa. 

John P. Howe, Gardena (Los Angeles) Cal. 
James P. McCauley, Salem, Va. 

David T. Rayner, San Jose, Cal. 

Charles-U. Read, Upper Sandusky, Ohio 
Marad Serriov, Miami, Fla. 


FIFTY $5 PRIZES 


w. Y. Allen, Marshall, Tex. 

M.G. Anderson, Ottawa, Ontario, Can. 

J.S. Berry & Ralph B. Jones, Lexington, Ky. 

F. D. T. Bickley, San Diego, Cal. 

Eli M. Cakalic, Milwaukee, Wis. 

Lawton Chase, Peterborough, N. H. 

George Howard Colton, Springfield, Mass. 

Harold Cope, Upper Sandusky, Ohio 

Mrs. Charles Davis, Chippawa, Ontario, 
Canada 

0. L. Dayton, Tacoma, Wash. 

Marion E. Dull, Cairnbrook, Pa. 

Ulrik Ferem, Veterans Home, Cal. 

Mrs. Alice.M. Fitch, Yonkers, N. Y. 

John C. Galloway, Detroit, Mich. 

C. L. Green, Attica, Ind. 

Roy T. Grignon, Marinette, Wis. 

Harry D. Hoffman, White Bear, Minn. 

Wilfred Hoult, Toronto, Ontario, Canada 

Duran Jennings, Spartanburg, S. C. 

Oscar Johnson, Moline, IIl. 

Mrs. William G. Jones, Ely, Minn. 

Layton G. Lamb, Sioux Falls, South Dakota 

F, N. Laubenthal, Hollywood, Fla. 

V. W. Laughlin, Lincoln Place, Pa. 

Albert Leaf, Williamsport, Md. 

Mrs. W. H. Leaman, Jr., South Meriden, 
Conn. 

Mrs. Dewey Low, Bethany, IIl. 

Mary Maher, Dover Furnace, N. Y. 

George A. Marine, Baltimore, Md. 

R. B. Mead, Batavia, N. Y. 

J. G. Meyer, Plainfield, N. J. 

G. Morrissette, Berlin, N. H. 

Lewis D. Nichols, Nashville, Tenn. 

Jack Palmer, Rocky River, Ohio 

J. Pettus, Rochester, Minn. 

Harold W. Robbins, Chicago, III. 

Henry E. Schroeder, Holyoke, Mass. 

Raymond Sell, Downey, Cal. 

C. E. Selle, Lewiston, Idaho. 

J. F. Skogland, Washington, D. C. 

E. P. Smith, Chattanooga, Tenn. 

Burton W. Swayze, Allentown, Pa. 

Harvey B. Talley, Washington, D. C. 

August H. Warnecke, Berkeley, Cal. 

Henry W. Weinhold, Charleston, Wash. 

C. S. White, Bellmore, L. I., New York 

C. G. Whitehurst, Kenora, Ontario, Canada 

Jacob E. Wiison, Yoncalla, Ore. 

H. F. Wright, Rockliffe Park, Ottawa, | 
Ontario, Can. 





John C. Zipfel, Jersey City, N. J. 
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WELL known scientist’s new book 

about old age reveals facts, which, 
to many men, will be amazing. Did you 
know that two-thirds of all men past 
middle age are said to have a certain 
seldom mentioned disorder? Do you know 
the frequent cause of this decline in vitality? 


Common Old-Age Symptoms 


Medical men know this condition as 
hypertrophy of the prostate gland. Science 
now reveals that this swollen gland—pain- 
less in itself—not only often cheats men of 
vitality, but also bears on the bladder and 
is often directly responsible for sciatica, 
backache, pains in the legs and feet, and 
dizziness, denoting high blood pressure. 
When allowed to run on it is frequently the 
cause of dread cystitis, a very severe 
bladder inflammation. 


65% Have This Gland Disorder 


Prostate trouble is now reached imme- 
diately by a new kind of safe home hygiene 
that goes directly to the gland itself, without 
drugs, medicine, massage or application 
of electricity. Absolutely safe. 20,000 men 
have used it to restore the prostate gland 


to normal functioning. The principle in- 
volved is recommended by practically all physicians 
in America. Amazing recoveries often made in six 





See New Financial Department 
on Page 4—front section. 
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uncture-proof for life. instantly 
PT punctures, slow leaks and 
laces, often increases tire mileage 
bey a 12,000 miles by pre- 
Na serving ru and keeping ti tires prop- 
i erly ie dotoo mon ik 
eae means wes GALAC must 
good—or wewill, MANY 


AGENTS $10,000 a Year 
{MMEDIATE.Tremendous profits sell- 
ing his pevolenionaey dues to car 
10,000 a son > wie exclusive ter= 
‘our name and address brings 


By - oy heen 





FREE To Men Past 40 




















days. Another grateful effect is usually the imme- 
diate disappearance of chronic constipation. 
Usually the entire body is toned up, as much of your 
youthful vigor is restored. These results are 
guaranteed. Either you feel ten years younger in 
six days or the treatment costs nothing. 


Send for FREE Book 


If you have this gland trouble, or any of the 
symptoms ——. write today for the scientist's ’ 
free Book, ““Why Many Men Are Old at 40.” You 
can ask yourself certain frank questions that reveal 
your true condition. Every ‘man past 40 should 
make this test, as insidious prostate disorder often 
leads to surgery. This book is absolutely free, 
but mail coupon immediately, as the edition is 
limited. Address 


THE ELECTRO THERMAL CO. 
4062 Main Street Steubenville, Ohio 


THE ELECTRO THERMAL COMPANY, 
4062 Main Street, Steubenville, O. 


Please send me Free, and without obligation, a 
copy of your booklet, ‘‘Why Many Men Are Old at 
40." Mail in plain wrapper. 


Western Address: Suite 40-E, 303 Van Nuys Bldg., 
Los Angeles, Calif. 
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“JAZZIT 

e one Sti 
‘oar= an — 
Guitar 


*) Have you seen the latest 
Jazz instrument? Every 
body is talking about the 
curious, unusual 
**Jazzitha.’® If you hear 
ft you will want to own 
“2 one. 
Boy!—what music! Play all the song hits immedi- 
ately; absolutely no pantenctione or lessons necessary 


The ‘“‘Jazzitha’’ is po of fee grained hard_ wood 
with speciaily designed me’ sound box. Eande 
cone decorated and Beautiful finished i a lacquer 


sin length. Played bar ani 


Send No Money 


Just. your name and address when 
Jazzitha and sheet music arrive, pay 
postman only $1.47—plus a few “cents 
ex! or postage. 


with instrument w: 
petted = irinclude g extra Jazzitha 


Song Hits, 

SUST DUT Bek f§ ate fone Bos 
THE JAZZ STUDIOS 

2512-41 Ave., Dept. 130 

LONG ISLAND CITY, N. Y¥. 























<N 


RN \ 






Railway 
MAIL CLERKS 
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s > Want $158 a Month to + em 


Steady Work—No Layoffs—Paid Vacations , 





Get U.S. Government Jobs) 


Mail Coupon Before You Lose It 


GSSCSTCSceeReeeeeeeeeseeeeeeeeeecEeeeseseeseeS 


Franklin Institute, Dept. A269, Rochester, N. Y. 
e* Sirs: Rush to me without charge, (1) sample 
Ft * Railway Postal Clerk Examination questions; (2) 
tell me how to get a U. S. Governmen' b; (3) send 
eo lat of places at which examinations Wre held “and 


Travel—See Your Country sample coaching lessons. 
Common Education Sufficient a , Pats pe Occ eer crc eSeerecereeseesereeseoeeeceeceseses®e 
Men, Boys 18 up. Rush Coupon. OO NEO E OEE COCO POLE EE COCO CTO CC CMC T PCr 
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Everyone 
Can Write 


Shorthand 





OW comes the new 
shorthand! A really 
scientific system, so 
simple, so natural that you 
can begin using it almost 
at once. A few minutes 
daily practice at home de- 
pe me —e amazing speed. No 
to spend months study- 
be a “foreign language” 
of signs and symbols. You 
write this new system in the 
ordinary A-B-C’s—with pen- 
cil or on the typewriter. More 
accurate and more rapid 
than anything ever known 
before. 
This new system was 
originated by Miss Emma 
Dearborn of New York 
City, one of the foremost 
commercial educators in the 
country, who for 18 years 
taught practically every kind 
of shorthand in such nota- 
ble institutions as Columbia 
University, Simmons Col- 
lege, Boston, Rochester Busi- 
ness Institute and the Uni- 
versity of California. 





Busy executives now 
take down notes in 
Speedwriting and give 
them to secretaries for 
transcription. 





Out on the job, Speed- 
writing proves a great 
convenience to the en- 


gineer, architect or 


builder. 


Speedwritin 


‘NATURAL SHORTHAND 4 


—now makes shorthand the time saving device of every- 
one—presidents, sales-managers and other business 
executives, salesmen, reporters, lawyers, doctors, writers, 
public speakers, clergymen, engineers, college and high 
school students—professional men and women everywhere. 
Great business organizations have hailed this new 
method with enthusiasm. Experienced stenographers 
are using it in preference to their old systems. Beginners 
recognize that Speedwriting is a stepping stone to suc- 
cess—a means to advancement and increased salaries. 


Send for FREE Book 


An interesting illustrated booklet will tell you just 
what Speedwriting is like and just how it will help you 
in your particular line of work, whether you are an ex- 
ecutive, a professional or business man or woman, an 
experienced stenographer or a beginner. Mail the coupon 





BRIEF ENGLISH SYSTEMS, Inc., Dept. 6510 
200 Madison Ave., New York City 


Without cost or obligation on my part, please send me 
your new illustrated booklet on Speedwriting, The 
Natural Shorthand 
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This Modern Atlas 
Lifts Tons With His Head 


(Continued from page 39) 


a nightmare or two. The stack was 
one hundred and thirty-five feet high, 
and my longest poles were only eighty-six 
feet. There was no derrick on the scene, 
so it was up to me to think of a way to 
put the stack into position. The plan I 
finally hit upon was the simplest in the 
world. One pole was erected on one side 
of the cement base on which the stack was 
to stand, and a second pole on the other 
side. Then, just as a circus tent pole is 
made fast with ropes and stays, the two 
were fastened. 


EXT we hauled the stack so that it 

lay between the poles, and dropped 
a block and tackle from the top of each 
one. A strong rope was wound around the 
stack several times, a little nearer its top 
than its foot, and the blocks from the 
tops of the poles hooked to this rope. 

“‘The winches pulled, and the stack 
rose, top end first, while the base slid 
along the ground on a runway. At last, 
when the stack was upright, with its 
bottom over the cement base, all we had 
to do was to let it down a few inches 
and bolt it in place. 

The main idea was the fastening of the 
blocks just above the middle of the stack. 
That made the stack right itself. Also, 
it made it unnecesary, except at the 
very last minute, to lift the full weight 
of the piece.” 

Because the rigger has to do all sorts of 
jobs, he learns all kinds of tricks to make 
the jobs easier. A nickel cake of soap can 
be his best friend at times. 


NE of these times,” said Doughty, 

“*was when we unloaded a hundred- 
thousand-pound slab of granite from a 
freight car. The slab was for the roof of a 
mausoleum in Brooklyn. It had to be slid 
onto the truck that was to haul it to the 
cemetery, and it was in the sliding that 
the five-cent cake of soap played a part. 
First the stone was jacked up. Then 
beams, greased with the soap, were laid 
as a runway under the slab from the car 
to the truck. Next, planks of hardwood 
were soaped and placed against the 
greased beams. The slab was lowered 
onto the planks, and the jacks shot it 
out—rmaybe not as fast as greased 
lightning, but plenty fast enough!” 





Are You a Puzzle Champ? 


O YOU pride yourself on your ability 
to play a good hand of cards or to 
solve the knottiest crossword puzzle? 

If so, you'll be keen to try your skill at 
the newest game of all—a fascinating 
pastime just discovered and to be intro- 
duced for the first time in the November 
issue of PopuLar ScieENcE Monraty. 

It’s the kind of game everyone can 
enjoy. There’s just enough science along 
with it to challenge your wits and skill. 
And there are no lengthy explanations to 
wade through before you get the hang 
of it. 

Watch for next month’s issue. Prizes 
will be awarded to the best players. 
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BE A TAXIDERMIST 
Learn at home by mail to mount and 
, animals, 


—tan furs and ski 
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spare time” Save your trophies. Decorate 
our room and home with finest of art, 
Make dermy your hobby. 
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ss guaranteed rotits. Sell 
others. 
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Beantifal illustrated book, 

“How to Mount Game.” 

Fspieine the secrets of tax- 

idermy. Dozens of photos 

t= mounted specimens. Tells how you can learn and 

+d one who fishes, = or likes outdoor 

life should have this at book. Just send your 

mame and address. rite jae. No obligation. 


Northwestern | ahect of f Taxidermy 
2787 Elwood Bui » Nebraska 











SAVE 14 TO 44! 


Everythingi inRadio 


WRIT or CATALOG— FREE 


‘RANDOLPH RADIO CORP. 
180.N. UNION AV. Dept. 3. CHICAGO, ILL. 
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& Made by Our Men 


If you want to make $10 to $20 8 
day, write at once. We need _repre- 
sentatives everywhere for Mason 
Shoes. Neither experience nor capi 
tal required. Just take orders. Many 
Masen salesmen make $100 to $150 
weekly. 

Get FREE Sales Outfit 
Mason Froes for men, women and 
dren ere sold direct from factory. Amai- 
ing values. Finest leather thro roughest, 
expert workmanship. Several exclusive 
features segare: style better fit, comfort 
and longer w Prices half’ of what 












customers nay nt st otores. That’s why or- 

ders come qu ky wey Lay ¢ 

$60 inaday, and St. Amour made 

fp ay month, Send for FREE outs 6 - 
in to make the same big mone’ 

Dept. 8M-10, 111 Mason Ave. 


CHIPPEWA FALLS, WISC. 


MASON SHOE MFG. CO., 
























mwweeetw 


> Oe t weer FF 








MONEY MAKING OPPORTUNITIES 





All Things Are 
Possible 


(Continued from page 42) 


director of the New York Zoological Soci- 

ety, to get specimens of deep-sea life. 

In his book, The Arcturus Adventure, Mr. 
he describes his experiences. 

ong the amazing devices on this 

ble ship there were a “bow pul- 

it” and @ “boom walk” or sort of per- 

manent gangplank extending from the 

port side; and there were all sorts of nets 

snare the strange dwellers in the waters 


beneath, and dredges to scour the ocean 
bottom. 


EEBE describes the “pulpit” as fol- 
lows: 

“Qn every sea trip I have ever taken, 
my favorite position is as far out on the 
bow as possible, looking enviously down 
at the floating creatures which are con- 
stantly passing. And now I had devised 
this pulpit which answered every require- 
ment. It is a bit of iron grating sur- 
rounded by a waist-high iron rail and fas- 
tened astride the bow of the Arcturus. It 
cawbe raised or lowered to any position.” 

The “boom walk,”’ a startling innova- 
tion, was suggested to him, Beebe said, 
by seeing a drawing of a pirate’s captive 
walking the plank. It was made by rig- 
ging outboard on the port side two 
thirty-foot booms, one slightly above the 
other, and about three feet apart. To 
these a duckboard walk was laced. When 
this contrivance was swung at right 
angles to the vessel’s side, it formed a 
runway extending beyond the wave 
thrown up by the Arcturus. 

Trailing silk surface nets from the end, 
the scientists trolled for and harpooned 
dolphin fish and sharks. At dusk two 
clusters of electric lights were focused on 
a twenty-foot circle of water which drew 
a fascinating concentration of ocean life. 


In his book Beebe describes the nets: 


“TXIRST there was paid out the otter 
trawl, a great bag of netting forty 
feet in length, with its gaping mouth held 
wide open by the oblique pull of two 
iron-bound boards. Then, at intervals 
of fifty fathoms, meter nets were low- 
ered, each twenty feet long, made of the 
finest, most costly silk, with a mouth 
composed of a brass ring a yard in diam- 
eter. Five of these nets were attached 
to the steel cable by guide ropes, and 
they trailed straight out behind at vari- 
ous depths as the ship steamed at slow- 
est speed through the water. For three 
hours they were pulled gently along at 
500, 450, 400, 350 and 300 fathoms 
depth, blindly, uncontroHably but usual- 
ly successfully engulfing the weird beings 
oot happened to float along in their 
pat » 

By all these means the Arcturus ad- 
venturers brought up deep-water fish of 
all manner of strangeness, misshapen, 
translucent, some with great heads and 
no bodies, some with strange protruding 
spines, some even equipped with lights 
in rows along their sides or at the ends of 
tentacles! One dolphin had to be pinned 
to the deck after a wrestling match: with 
the adventurous fishermen. 
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A NewLowPrice 


makes it available to all 


Now the consideration of price 
need not stand between you and your 
first choice in reference works. For 
the best can be yours in a new edition 
at an unprecedentedly low cost. 


Lin A. OE, 
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to the present. 


80 Page Booklet 








Supplement that has 
e New Inter- 
national the most mod- 
ern and complete ency- 
clopaedia in existence, 
covering all the world’s 
knowledge right down 


Mail Coupon for Free 


Covers the World 


from Pole to Pole 





from History’s Dawn to the Present 


All that we know of the earth and its peoples, of | 
the marvels of nature, of mankind’s upward } 
march through art, literature, science and inven- | 
tion—all of the world’s heritage of knowledge 
with its boundless interest and practical utility 
is embraced in one great library that you may | 
now obtain at an amazingly low cost and on easy © 
terms. 


The New Popular Priced Edition of the 


NEW INTERNATIONAL 
ENCYCLOPAEDIA 


__A new 13-volume edition printed from the same plates and 
identical in every way with the regular 25-volume edition 
except for carefully planned economiés in manufacture that 


make it possible to offer it at an amazingly low figure. 
It includes the recent 





Dodd, Mead & Co., 449 Fourth Ave., New York. 

Send me, without-cost or obligation, your free 80- 
page booklet and full information about The New 
International Encyclopaedia, the new Popular- 
Priced Edition and the easy terms of payment. 
(Pop. Sc. Monthly 10-26.) 
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» Pee 
35 IN ONE DAY 
So writes W. H. Adams of Ohio in Aug- 
ust 1925. V.A. Marini of California re- 
ports $11275 sales in 3 months. Jacob 
Gordon of New Jersey ‘$4000 profits in 2 
months.” Alexander of Penna. ‘$3000 
profits in four months.”’ Ira Shook $365 sales in one 
day. Bram bought one outfit April 5 and 7 more by 
Set 28. Iwata, bought one outfit and 10 more 
within a year. Mrs. Lane of Pittsburgh says “sold 
00 packages in one day.” J. R. Bert says “only 
thing I ever bought that equaled advertisement.” 
John Culp says: ‘“‘Everything going lovely. 
Crispette wrappers scattered all - 
= over town. It’s good old & 
world after all.”? Kellog, § 
S $700 ahead end of sec- 
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WE START YOU IN BUSINESS 


Furnish secret formulas, raw material and equip- 
ment. Little capital required; no experience needed. 


Build A Business of Your Own 
No limit to the sale of Crispettes. Everybody likes 
them. It’s a delicious food confection. Write for 
facts about'a business that will make you independ. 
ent. Start now, in your own town. 


Profits $1000 a Month Easily Possible 

Send postal for illustrated book of facts. It contains 

enthusiastic letters from others—shows their places 

of business, tells how and when to start, and all in- 

formation needed. Free. Write now! 
LONG-EAKINS COMPANY 

1047 High Street Springfield, Ohie 












of Fine 
Imported 
Instruments 


Many BEGINNERS Make $50 a Week 


Drafting is the BIG field, men! Every industry you 
can name BEGINS with the draftsman. Without 
mechanical drawings—by the thousands—every shop 
in the land would be STOPPED. [Ill teach you draft- 
ing by mail, in record time! 


$10. 000 A YEAR isn’t extraordinary pay for a 
.) finished draftsman. Nor $3,500 to $5,000 
right from year of graduation. Lots of opportunities; 
hardly a day we don’t get letters—telegrams—‘‘Can you 


send us a man?” So give me your name! Never mind 
aboutready cash. Ijust want to know you mean business. 


I TS E 'ASY AND interesting to learn draft- 


ing. You need nc talent for draw- 
ing; its all done by rules, and with tools. One of my 
students is 51 years old; another is just seventeen. But 
they’l! all be making a grown-up salary next season! I 
guarantee to make anyone a finished draftsman who 
can see the opportunity and clip this coupon for my 
new, beautiful, illustrated book. 





CHIEF DRAFTSMAN DOBE 

1951 Lawrence Avenue,Chicago Div. 13-67 pons 
Send me FREE and POSTPAID, in time for | 
FREE TOOL OFFER, your new k, Suc- 
cessful Draftsmanship, and materialon your |Bt 
home course, terms, etc, 
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~  schoolat h-~ Answers to the Sam Loyd 
{ 60 aac! Tests on page 43 


Mental Sharpshooting 
The numbers on the target all being 


divisible by 6, the total score must be a ¢ aR 
multiple of 6 as well as of 17. Six shots— i* 

30, 30, 12, 12, 12, 6 — total 102, is the ei) 
smallest possible score to average 17 Wi of | “a 
points to the shot. ith Maps o/New ec} 
To readers of this magazine who take _¢ 
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4 The ‘‘Supreme Authority” + 
> <A complete reference library in dicti a 
> with 3000 pages and Sygp saatber equivalent to q 

» volume encyclopedia, all inasingle volume can 

» be yours on the following remarkably easy tome 
4 ‘ 
> 


The entire work (with FREE 1926 ATLAS) 
Delivered for $1.00 | 


and easy monthly payments thereaf United 
States and Cousnel Wan will pro’ ter fin i 


bably prefer y 
beautiful India-Paper Edition which is. bgt: 
Reduced About One Half 

in thickness and weight : 
as compared with the Regular Edition 
Over 407,000 Vocabulary Te addition, 
12,000 Biographical vo td nearly ao Sanaa ‘ 
graphical Subjects, 3000 pages, 6000 illustra. 
tions. Constantly improved and kept up to date, 
**To have this work in the home is like 


whole family to college.’ To have it in the is 
to supply the answers to countless daily questions, 


ase : : the upper scales, at the same time adding 
America’s leading professors, will twelve pounds to the other side to pre- 
broaden your mind, and make you | serve the balance, and we have seven 
keen, alert and capable. It is com- cats balancing against forty-nine pounds. 
plete, simplified and up-to-date. It By) ‘Thus it is proved that a cat weighs seven 
covers all subjects given in a resident pounds and a kitten three. 

Sag englenge egies 

a ool training. From the 
first lesson to the last you are care- Through the Reefs 
fully examined and coached, 


USE SPARE TIMEONLY 


Most people idle away fifty hours a 
week, Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
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knowledge you will gain will well The diagram illustrates the two-stroke “iP ” | ow CARDS 
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‘Dept. H-775, r| MIMIC AND MOCK DETROIT SCHOOL OF LETTER! 
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American School 1. Be wise. 2. Be on hand. 3. Be back- 
Dept. H-775, Drexel Ave. & 58th St., Chicago 


. ’ ward in naught. 4. Be honest. 5. Be 
Send me full information on the subject checked | benign. 6. Be independent. 7. Be 


ies behindhand in naught. 8. Be studious. 


Dept. S, Springfield, Mass. 


Please send me free a copy of ‘Dictionary Wrinkles” 
containing an amusing ‘‘Test in Pronunciation” [with 
key]; also ‘‘125 Interesting Questions” with refer. 
ences to their answers, and striking ‘* Facsimile Color 
Plate” of the new bindings. Please include specimen 
ages of India and regular paper with terms of your | 
Pree Atlas Offer on Webster’s New International 
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Dictionary to readers of this magazine. 
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DAY or so ago we showed Sam Loyd a 
brand-new game which has just been dis- 
covered and which will be introduced nezt 
month to the readers of PoputaR ScrENcE 
MonrTHLY. PR I Cc E % 
The world’s master puzzle maker told us: Immediate deliveries from our tremendous 
Fiiong is one of the most fascinating pastimes Bags tte ted for tree copy of ur busi- 
ever saw. 
You'll agree with him as soon as you try conn Weakest boot we 
your hand at it. Watch for it in the next issue. : 
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Big Stage 
Illusions 


Master IIlusions_from 
Europe, India, China, 
Japan— Guarded se- 
crets 
Over 150 tricks from 
small effects to Big 
Stage pitusione, nearly 


Feb the Tarbell Couns % 


Secrets of the Orient 


: TE cee gres great pensive ie Hindu guards 
‘jealously and famous Magicians have risked 
their lives to secure—these and MORE are 

_YOURS in the great Tarbell Course. Many 


| Read this Great 


Endorsement 


Dr. A. u. Wilson, Editor o 
The Society of ‘American 
the Tarbell Course this tribute 


“The greatest work on Magic, ever attempted and 
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will mark an epoch in 
Magic... greater than 
the revelations of Robert 
Houdini,Father of Mod- 
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Get Started on the 
Road to Big Money 
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i »make big money and enjoy fame and glory. 
zeal the great limitless opportunities in store 
Mail Coupon NOW! 


1926 Sunnyside Ave., Studio 13-67 Chicago 
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isfied. Youcan’tlose. You 
have everything to gain. 


You can 


ystem, Inc. 











NOW! 














Mai 
Tarbell System, In 


Sunnyside Ave., Studio 18-67 Chicago 
me all about Dr. Tarbell’s new and simple system 
h y can learn the secrets of MAG 

our Groat Special Price Offer and Easy 
. No obligation on my part. 


IC. Also tell 














Here Are Correct Answers 
to Questions on Page 52 


1. When an athlete starts to exert 
himself, the sudden demand for more 
oxygen to. take care of the increased 
work performed by the muscles causes a 
speeding up of the heart action. “Second 
wind” begins when the increased action 
of the heart and lungs reaches the point 
where the supply of oxygen just equals 
the consumption. 


2. Nearly every muscle in the body re- 
ceives a slight impulse during] a sneeze 
—over fifty muscles in all. 


3. The tiny nerves of sight that make 
up the retina of the eye are far more 
numerous than the grains of silver that 
make up the image in the ordinary photo- 
graphic film. The lens of the camera 
transmits the fine detail to the plate in 
the same way that the lens of the eye 
transmits the detail to the retina. The 
difference in results lies in the recording 
device and not in the lens. 


4. Some kinds of wood are more dense 
than others, being so heavy that they 
weigh more than the water displaced and 
consequently they sink. 





5. It is possible to see a rifle bullet 
while it is actually traveling through the 
air by using a telescope placed parallel 
with and close to the barrel of the rifle. 
While the bullet travels thousands of 
feet a second in a direction away from 
the muzzle, its falling motion is no faster 
than any other falling body, and against 
a white background the bullet can be seen 
for a small fraction of a second. 


6. Music is made up of vibrations of 
frequencies ranging from about 20 a 
second up to 30,000 a second. Only the 
best grades of radio loudspeakers are 
capable of approximating uniform repro- 
duction of this wide range of frequencies. 


7. While nickel itself turns into nickel 
oxide only at an extremely slow rate, the 
coating of nickel is rarely absolutely per- 
fect. Wherever there is the slightest flaw, 
the iron surface underneath the nickel 
coating rusts and makes it peel off. 


8. Water boils at 212° at sea level. On 
the top of a high mountain, the atmos- 
pheric pressure is lower and water boils at 
a lower temperature so that it takes 
longer to cook the egg. 


9. The flame of a gas stove is blue be- 
cause sufficient air is mixed with the gas 
to give complete combustion. An ordi- 
nary gas jet produces a bright yellow 
flame because the fine particles of car- 
bon are heated to incandescence before 
sufficient oxygen from the air reaches 
them to cause complete combustion. 


10. When an automobile goes around 
a corner, the outside rear wheel rotates 
faster than the inside one. The differen- 
tial gear permits power to be applied to 
both rear wheels even when one is turning 
faster than the other. 
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Commercial Drawing 


ecome An Artist 
This Easy Way 


Scores who never dreamed 

| they could draw can now easily 

become artists. You too— 

without any previous training— 

and no matter how little appar- 

ent talent you have—can now 

easily learn Illustrating, Design- 

ing and Cartooning through this 
amazingly easy method. 

You learn at home, yet your work 
receives the personal attention and 
criticism of successful art instructors. 
Many students actually sell enough 
work during their training to pay for 
it many times over. 








Big Money in Commercial Art 


Millions of dollars are being spent this year 
on advertising and story illustrations, com- 
mercial designs, and cartoons. And even more 
will be spent next year. Commercial art is a 
tremendous field—and a field where very 
big money is gladly paid anyone who can pro- 
duce good art work. Advertisers, magazines, 
newspapers, printing houses, business con- 
cerns all need trained artists. Competent 
artists easily earn from $50 to far over $300 
a week. And now you can easily enter this 
“world’s most fascinating, best paid business.” 


Mail Coupon for Free Book 


A new handsomely illustrated book has just been 
printed, which gives all the most up-to-date infor- 
mation, on the many wonderful opportunities in 
Commercial Art and shows how this startling quick 
method easily enables you to enter this field. It 
tells about our students—their success—what they 
say—actual reproductions of their work—how they 
made big mofiey while studying. This attractive 
book will be sent without cost or obligation. Send 
for it. Mail coupon now. Washington a of 
Art, Room 2410-D, 1115-15th Street, N. W., 
Washington, D.C. 
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Washington School of A 
Room 2410-D, iT1S-15th St., N. W., Washington, D. C. 


Please send me without cost or obligation your new 
book on art, ‘‘Quick Easy Way to Become an Artist,’’ 
and details of your special offer. 


Name 
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.+- A Name that Means 
200 Years of Fine Musical 


Instrument 


Making... 


Read the remarkable life-work of Hans Adam Wurlit- 


zer, master violin maker. 


In the Saxon town of 


Schoneck he founded a wonderful reputation for true 
musical craftsmanship. For 200 years, down 
to the present day, seven generations of the 

Wurlitzer family, from father to son, have 

carried on his excellent creative work. To- 

day, you will find in every Wurlitzer instru- 

ment the same superb quality, the same high 

character, which two centuries ago made 
world-famous musicians travel from 

afar to Hans Adam Wurlitzer’s cottage. 


- kreeTrial in 


your own home 


any WurRLiIzeER Instrument 


Try any Wurlitzer musical instrument in 
your own home. Examine it, play it, 
show it to your friends—make com- 
parisons. We now make this liberal offer 
because we want you to see the wonder- 
fully fine workmanship and hear the full, 
rich tone of genuine Wurlitzer instru- 
ments. No obligation—no expense, but 
Easy Payments will be arranged to suit 
your convenience should you desire to 
buy. Just send the Coupon today. 


Send for FREE BOOK 


The greatest and best illustrated musical catalog 
ever published. Over 3000 articles described— 
every known instrument and accessory—many of 
them shown in full colors. Gives lowest prices 
and details of Easy Payment plan. Sent Free. 
No obligation. Use the coupon. 


Learn to Play 
in your own home 


A special scholarship in a nationally famous 
school of music is now furnished FREE with every 
Wurlitzer instrument. Special home study method 
quickly teaches you to play. Many graduates of 
this school are successful professional musicians. 


The Rudolph Wurlitzer Co., Dept. 1787, 

117 E. 4th St., Cincinnati 329S. Wabash Ave., Chicago 
120 W. 42nd St., New York 250 Stockton St., San Francisco 
Send me your Free Book on musical instruments. Also 
your Free Trial, Easy Payment Plan and Special Free 
Scholarship Offer. No obligation. 


soveusouscaopyright, 1956, WAS EEN User egeeteeeeceesd 











CONTENQ 
of This Issue 


By Jess B. Hawley 

Will We Hop the Ocean on Float. 
ing Islands?... . — 
By Raymond J. Brown 

When You Beckon with Your Finger _ 
—By Paul A. Williams 

How Brave Men Cheated the Sea. . 
By Lieut.-Commander Edward 

Ellsberg, U.S.N. 

The New Wonders of Our Sun.. 
By William J. White, Jr. 

Why Your Money Is Safe in a Bank 

Some Queer Ones from the Patent 


The Romantic Story of Franklin. . 
By Archibald Douglas” Turnbull. 
How to See That Your Oil Burner 

Is Properly Installed 
By P. E. Fansler 
Warding Lightning from Arsenals,, 
My Life Wasn’t Worth a Dime—.. 
By J. L. Buck 
The Mightiest Machine on Earth. . 
Mistakes to Avoid in Placing 
Your House on Its Site ? 
By John R. McMahon 
The World’s Waistline Shrinks. ... 
Magic Things We Can Do with 


By Edgar C. Wheeler 
Leaders in the May Contest 
What’s Wrong in This Picture?.. 
This Modern Atlas Lifts Tons with 


By George Lee Dowd, Jr. 
Science Continues Its Conquests. . 
When All Things Are Possible.... 
Six Ways to Test Your Mind 
The Tamest Zoo in the World 
Now They Grow Oysters on Trees 
Soft Drink Server Keeps Bottles © 


Plywood Crates Save Padding Fur- 
niture 


Modern 


Joist Saw Has Double Blades 
Bike Races on Spinning Runways. . 
Master Wielders of Knife and 


Radio Set Built in a Baby Grand = 
Cabinet 4 
Pest-Trapping Cage Covers the — 
Whole Tree 4 
Movie Camera Runs Itself While | 
You Act in Picture 4 
Has Your Town an Automatic 
Grocery? ee 
More Short - Cuts for Efficient ~ 
Housekeepers a 
A-Powerful New Five-Tube Set. .. 
By Alfred P. Lane 
Radio Novelties on Land and Sea.. | 
Don’t Be Too Quick to Blame Your © 
Sai Starter... 0.5... . 
By Martin Bunn 3 
Home Workshop 
Better Shop Methods 


And More Than Two Hundt 7 
= Other Articles and Pictures | 











© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS 





